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• The text below is pages 33 through 49 from:

USDA United States Department of Agriculture

I~ RCS
Natural Resources Conservation Service

A product of the National Cooperative Soil Survey, a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local participants

Custom Soil Resource Report for

Island of Kauai, Hawaii

Waste Management

This folder contains a collection of tabular reports that present soil interpretations related

to waste management. The reports (tables) include all selected map units and components

for each map unit, limiting features and interpretive ratings. Waste management

interpretations are tools designed to guide the user in evaluating soils for use of organic

wastes and wastewater as productive resources. Example interpretations include land

application of manure, food processing waste, and municipal sewage sludge, and disposal

of wastewater by irrigation or overland flow process.
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Agricultural Disposal of Wastewater by Irrigation and Overland Flow

Soil properties are important considerations in areas where soils are used as sites for the
treatment and disposal of organic waste and wastewater. Selection of soils with properties
that favor waste management can help to prevent environmental damage.

This table shows the degree and kind of soil limitations affecting the treatment of
wastewater, including municipal and food-processing wastewater and effluent from lagoons
or storage ponds. Municipal wastewater is the waste stream from a municipality. It contains
domestic waste and may contain industrial waste. It may have received primary or secondary
treatment. It is rarely untreated sewage. Food- processing wastewater results from the
preparation offruits, vegetables, milk, cheese, and meatsfor publicconsumption. Inplaces it
is high in contentofsodium and chloride. In the context of this table, the effluent in lagoons
and storage ponds is from facilities used to treat or store food-processing wastewater or
domestic or animal waste.

Domestic and food-processing wastewater is very dilute, and the effluent from the
facilities that treat or store it commonly is very low in content of carbonaceous and
nitrogenous material; the content of nitrogen commonly ranges from 10 to 30 milligrams
per liter. The wastewater from animal waste treatment lagoons or storage ponds,
however, has much higher concentrations of these materials, mainly because the manure
has not been diluted as much as the domestic waste. The content of nitrogen in this
wastewater generally ranges from 50 to 2,000 milligrams per liter.

When wastewater is applied, checks should be made to ensure that nitrogen, heavy
m2~~~S~ a!'G~ Sa~tS 8rc r;nt ~~rl~rlc~rl !!? 2XCe55lVe 8!??Q:.lnt5.

The ratings in the table are for waste management systems that not only dispose of and

treat wastewater but also are beneficial to crops. The ratings are both verbal and

numerical. Rating class terms indicate the extent to which the soils are limited by all of the

soil features that affect agricultural waste management. Not limited indicates that the soil

has features that are very favorable for the specified use. Good performance and very low

maintenance can be expected. Somewhat limited indicates that the soil has features that

are moderately favorable for the specified use. The limitations can be overcome or

minimized by special planning, design, or installation. Fair performance and moderate

maintenance can be expected. Very limited indicates that the soil has one or more

features that are unfavorable for the specified use. The limitations generally cannot be

overcome without major soil reclamation, special design, or expensive installation

procedures. Poor performance and high maintenance can be expected.



Numerical ratings in the tables indicate the severity of individual limitations. The ratings

are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations

between the point at which a soil feature has the greatest negative impact on the use

(1.00) and the point at which the soil feature is not a limitation (0.00).

Disposal of wastewater by irrigation not only disposes of municipal wastewater and
wastewater from food-processing plants, lagoons, and storage ponds but also can improve

crop production by increasing the amount of water available to crops. The ratings in the

table are based on the soil properties that affect the design, construction, management, and

performance of the irrigation system. The properties that affect design and management

include the sodium adsorption ratio, depth to a water table, ponding, available water

capacity, Ksat, slope, and flooding. The properties that affect construction include stones,

cobbles, depth to bedrock or a cemented pan, depth to a water table, and ponding. The

properties that affect performance include depth to bedrock or a cemented pan, bulk

density, the sodium adsorption ratio, salinity, reaction, and the cation-exchange capacity,

which is used to estimate the capacity of a soil to adsorb heavy metals. Permanently frozen

soils are not suitable for disposal of wastewater by irrigation.

Overland flow of wastewater is a process in which wastewater is applied to the upper
reaches of sloped land and allowed to flow across vegetated surfaces, sometimes called

terraces, to runoff-collection ditches. The length of the run generally is 150 to 300 feet.

The application rate ranges from 2.5 to 16.0 inches per week. It commonly exceeds the

rate needed for irrigation of cropland. The wastewater leaves solids and nutrients on the

vegetated surfaces as it flows downslope in a thin film. Most of the water reaches the

collection ditch, some is lost through evapotranspiration, and a small amount may

percolate to the ground water.

The ratings in the table are based on the soil properties that affect absorption, plant

growth, microbial activity, and the design and construction of the system. Reaction and the

cation-exchange capacity affect absorption. Reaction, salinity, and the sodium adsorption

ratio affect plant growth and microbial activity. Slope, saturated hydraulic conductivity

(Ksat), depth to a water table, ponding, flooding, depth to bedrock or a cemented pan,

stones, and cobbles affect design and construction. Permanently frozen soils are unsuitable

for waste treatment.

Report—Agricultural Disposal of Wastewater by Irrigation and Overland Flow

[Onsite investigation maybe needed to validate the interpretations inthis table and to

confirm the identity ofthe soil on a given site. The numbers in the value columns range from

0.01 to 1.00. The larger the value, the greater the potential limitation. The table shows

only the top five limitations for any given soil. The soil may have additional limitations]
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Agricultural Disposal of Wastewater by Irrigation and Overland Flow-Island of Kauai, Hawaii

Map symbol and soil name Pct. of
map
unit

Disposal of wastewater by irrigation Overland flow of wastewater

Rating class and limiting
features

Value Rating class and limiting
features

Value

HsD-Hanamaulu silty clay, 15
to 25 percent slopes

Hanamaulu 100 Very limited Very limited

Too acid 1.00 Seepage 1.00

Too steep for surface
application

1.00 Too acid 1.00

Too steep for sprinkler
application

1.00 Too steep for surface
application

1.00

Low adsorption 0.78 Low adsorption 0.78

HtE-Hanamaulu stony silty
clay, 10 to 35 percent slopes

Hanamaulu, stony 100 Very limited Very limited

Too acid 1.00 Seepage 1.00

Too steep for surface
application

1.00 Too acid 1.00

Too steep for sprinkler
application

1.00 Too steep for surface
application

1.00

Low adsorption 0.78 Low adsorption 0.78

Large stones on the surface 0.37

KavB-Kaena clay, brown
variant, 1 to 6 percent slopes

Kaena variant 100 Very limited Somewhat limited

Slow water movement 1.00 Stone content 0.99

Depth to saturated zone 0.09 Seepage 0.37

Too steep for surface
application

0.08 Depth to saturated zone 0.09

Large stones on the surface 0.01

KavC-Kaena clay, brown
variant, 6 to 12 percent
slopes

Kaena variant 100 Very limited Somewhat limited

Slow water movement 1.00 Stone content 0.99

Too steep for surface
application

1.00 Too steep for surface
application

0.50

Too steep for sprinkler
application

0.22 Seepage 0.37

Depth to saturated zone 0.09 Depth to saturated zone 0.09

Large stones on the surface 0.01



Agricultural Disposal of Wastewater by Irrigation and Overland Flow-Island of Kauai, Hawaii

Map symbol and soil name Pct. of
map
unit

Disposal of wastewater by irrigation Overland flow of wastewater

Rating class and limiting
features

Value Rating class and limiting
features

Value

KdF-Kalapa silty clay, 40 to 70
percent slopes

Kalapa 100 Very limited Very limited

Too acid 1.00 Too acid 1.00

Too steep for surface
application

1.00 Too steep for surface
application

1.00

Too steep for sprinkler
application

1.00 Seepage 0.49

Slow water movement 1.00

Ke-Kalihi clay

Kalihi 100 Very limited Very limited

Ponding 1.00 Ponding 1.00

Slow water movement 0.62 Flooding 1.00

Flooding 0.60 Seepage 1.00

Depth to saturated zone 0.09 Depth to saturated zone 0.09

KEHF-Kalapa very rocky silty
clay, 40 to 70 percent slopes

Kalapa, very rocky 75 Very limited Very limited

Too acid 1.00 Too acid 1.00

Too steep for surface
application

1.00 -Too steep for surface
application

1.00

Too steep for sprinkler
application

1.00 Seepage 0.49

Slow water movement 1.00

Rock outcrop ~~ 25 Not rated Not rated

LIB-Lihue gravelly silty clay, 0
to 8 percent slopes

Lihue, gravelly 100 Somewhat limited Very limited

Slow water movement 0.50 Seepage 1.00

Too steep for surface
application

0.08

Lu6-Lualualei clay, 2 to 6
percent slopes

Lualualei 100 Very limited Very limited

Ponding 1.00 Ponding 1.00

Slow water movement 1.00 Flooding 0.40

Too steep for surface
application

0.08 Seepage 0.37
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Agricultural Disposal of Wastewater by Irrigation and Overland Flow—Island of Kauai, Hawaii

Map symbol and soil name Pct. of
map
unit

Disposal of wastewater by irrigation Overland flow of wastewater

Rating class and limiting
features

Value Rating class and limiting
features

Value

PdA—Pakala clay loam, 0 to 2
percent slopes

Pakala 100 Very limited Very limited

Ponding 1.00 Seepage 1.00

Too acid 1.00 Ponding 1.00

Flooding 0.60 Too acid 1.00

Flooding 1.00

PdC—Pakala clay loam, 2 to 10
percent slopes

Pakala 100 Very limited Very limited

Too acid 1.00 Seepage 1.00

Too steep for surface
application

0.68 Too acid 1.00

Flooding 0.60 Flooding 1.00

rRK—Rock land

Rock land 55 Very limited Very limited

Slow water movement 1.00 Seepage 1.00

Depth to bedrock 1.00 Depth to bedrock 1.00

Droughty 1.00 Too steep for surface
application

1.00

Too steep for surface
application

1.00

Too steep for sprinkler
application

1.00

Rock outcrop ~ 45 Not rated j Not rated

rRU—Rubble land ~

Rubble land 100 Not rated Not rated

W Water > 40 acres

Water > 40 acres 100 Not rated Not rated

Ws—Waikomo stony silty clay

Waikomo 100 Very limited Very limited

Large stones on the surface 1.00 Depth to bedrock 1.00

Droughty 1.00 Stone content 1.00

Depth to bedrock 0.99 Seepage 1.00

Slow water movement 0.50

Too steep for surface
application

0.08



Water Features

This folder contains to bular reports that present soil hydrology information. The reports

(tables) include all selected map units and components for each map unit. Water Features

include ponding frequency, flooding frequency, and depth to water table.

Water Features

This table gives estimates of various soil water features. The estimates are used in land use

planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned to

one of four groups according to the rate of water infiltration when the soils are not

protected by vegetation, are thoroughly wet, and receive precipitation from long- duration

storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet.

These consist mainly of deep, well drained to excessively drained sands or gravelly sands.

These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist

chiefly of moderately deep or deep, moderately well drained or well drained soils that have

moderately fine texture to moderately coarse texture. these soils have a moderate rate ofi

water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of

soils having a layer that impedes the downward movement of water or soils of moderately

fine texture or fine texture. These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly

wet. These consist chiefly of clays that have a high shrink-swell potential, soils that have a

high water table, soils that have a claypan or clay layer at or near the surface, and soils that

are shallow over nearly impervious material. These soils have a very slow rate of water

transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for

drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The concept

indicates relative runoff for very specific conditions. It is assumed that the surface of the

soil is bare and that the retention of surface water resulting from irregularities in the

ground surface is minimal. The classes are negligible, very low, low, medium, high, and very

high.

The months in the table indicate the portion ofthe year in which a watertable, ponding,
and/or flooding is most likely to be a concern.
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Water table refers to a saturated zone in the soil. The water features table indicates, by
month, depth to the top (upper limit) and base (lower limit) of the saturated zone in most
years. Estimates of the upper and lower limits are based mainly on observations of the

water table at selected sites and on evidence of a saturated zone, namely



grayish colors or mottles (redoximorphic features) in the soil. A saturated zone that lasts

for less than a month is not considered a water table.

Ponding is standing water in a closed depression. Unless a drainage system is installed,
the water is removed only by percolation, transpiration, or evaporation. The table indicates

surface water depth and the duration and frequency of ponding.

Duration is expressed as very brief if less than 2 days, brief if 2 to 7 days, long if 7 to 30
days, and very long if more than 30 days. Frequency is expressed as none, rare,
occasional, and frequent. None means that ponding is not probable; rare that it is unlikely
but possible under unusual weather conditions (the chance of ponding is nearly 0 percent

to 5 percent in any year); occasional that it occurs, on the average, once or less in 2 years
(the chance of ponding is 5 to 50 percent in any year); and frequent that it occurs, on the
average, more than once in 2 years (the chance of ponding is more than 50 percent in any

year).

Flooding is the temporary inundation of an area caused by overflowing streams, by runoff
from adjacent slopes, or by tides. Water standing for short periods after rainfall or

snowmelt is not considered flooding, and water standing in swamps and marshes is

considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely brief if 0.1
hour to 4 hours, very brief if 4 hours to 2 days, brief if 2 to 7 days, long if 7 to 30 days, and
very long if more than 30 days. Frequency is expressed as none, very rare, rare,
occasional, frequent, and very frequent. None means that flooding is not probable; very
rare that it is very unlikely but possible under extremely unusual weather conditions (the
chance of flooding is less than 1 percent in any year); rare that it is unlikely but possible
under unusual weather conditions (the chance or` fiiooaing is 1 to 5 percent in any yearj;

occasional that it occurs infrequently under normal weather conditions (the chance of
flooding is 5 to 50 percent in any year); frequent that it is likely to occur often under
normal weather conditions (the chance of flooding is more than 50 percent in any year but

is less than 50 percent in all months in any year); and very frequent that it is likely to occur
very often under normal weather conditions (the chance of flooding is more than 50

percent in all months of any year).

The information is based on evidence in the soil profile, namely thin strata of gravel, sand,

silt, or clay deposited by floodwater; irregular decrease in organic matter content with

increasing depth; and little or no horizon development.

Also considered are local information about the extent and levels of flooding and the

relation of each soil on the landscape to historic floods. Information on the extent of

flooding based on soil data is less specific than that provided by detailed engineering

surveys that delineate flood-prone areas at specific flood frequency levels.
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Custom Soil Resource Report

Water Management

This folder contains a collection of tabular reports that present soil interpretations related

to water management. The reports (tables) include all selected map units and components

for each map unit, limiting features and interpretive ratings. Water management

interpretations are tools for evaluating the potential of the soil in the application of various

water management practices. Example interpretations include pond reservoir area,

embankments, dikes, levees, and excavated ponds.

Irrigation -General and Sprinkler

This table shows the degree and kind of soil limitations that affect irrigation systems on

mineral soils. The ratings are both verbal and numerical. Rating class terms indicate the

extent to which the soils are limited by all of the soil features that affect these uses. Not
limited indicates that the soil has features that are very favorable for the specified use.
Good performance and very low maintenance can be expected.

Somewhat limited indicates that the soil has features that are moderately favorable for
the specified use. The limitations can be overcome or minimized by special planning,

design, or installation. Fair performance and moderate maintenance can be expected. Very
limited indicates that the soil has one or more features that are unfavorable for the
specified use. The limitations generally cannot be overcome without major soil

reclamation, special design, or expensive installation procedures. Poor performance and

high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings are

shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between

the point at which a soil feature has the greatest negative impact on the use (1.00) and the

point at which the soil feature is not a limitation (0.00).

Irrigation systems are used to provide supplemental water to crops, orchards, vineyards,

and vegetables in area where natural precipitation will not support desired production of

crops being grown.

Irrigation —general evaluates a soil's limitations) for installation and use of non- specific
irrigation methods and is intended to provide initial planning information. Additional

interpretations provide more specific information. This interpretation does not apply if the

crop planned for irrigation is rice or other crops with unique plant physiological

characteristics (such as cranberries). The ratings are for soils in their natural condition and

do not consider present land use.

The soil properties and qualities important in design and management of irrigation

systems are sodium adsorption ratio, depth to high watertable, available water holding

capacity, permeability, slope, calcium carbonate content, ponding, and flooding. Soil

properties and qualities that influence installation are stones, depth to bedrock or

cemented pan, and depth to a high watertable. The properties and qualities that affect

performance of the irrigation system are depth to bedrock or to a cemented pan, the

sodium adsorption ratio, salinity, and soil reaction.

45



Irrigation, sprinkler (close spaced outlets drops) evaluates a soil for installation and
use of sprinkler irrigation systems equipped with close spaced outlets on drops. The

ratings are for soils in their natural condition and do not consider present land use.



Custom Soil Resource Report

Sprinkler irrigation systems equipped with low pressure spray nozzles mounted on close

spaced drops apply water close to the ground surface. These systems are generally found on

linear move or center pivot systems and they have separate slope criteria from other

sprinkler systemsdue totheir higher application rate which increase risk of runoff and

irrigation-induced erosion on steeper slopes. Examples of these types of systems include

Low Pressure in Canopy (EPIC), Low Energy Precision Application (LEPA), Low Elevation

Spray Application (LESA), and Mid-Elevation Spray Application (MESA) systems. These types

of irrigation systems are generally suitable for small grains, row crops, and vegetables.

The soil properties and qualities important in the design and management of sprinkler

irrigation systems utilizing close spaced spray nozzles on drops are depth, available water

holding capacity, sodium adsorption ratio, surface coarse fragments, permeability, salinity,

slope, wetness, and flooding. The features that affect performance of the system and plant

growth are surface texture, surface rocks, salinity, sodium adsorption ratio, wetness,

erosion potential, and available water holding capacity.

Irrigation, sprinkler (general) evaluates a soil for installation and use of sprinkler

irrigation systems excluding those equipped with close spaced outlets on drops. The

ratings are for soils in their natural condition and do not consider present land use.

Sprinkler irrigation systems apply irrigation water to a field through a series of pipes and

nozzles and can be either solid set or mobile. Generally, this type of irrigation system is

suitable for small grains, row crops, vegetables, and orchards.

The soil properties and qualities important in the design and management of sprinkler

irrigation systems are depth, available water holding capacity, sodium adsorption ratio,

surface coarse fragments, permeability, salinity, slope, wetness, and flooding. The features

that affect performance of the system and plant growth are surface rocks, salinity, sodium

adsorption ratio, wetness, and available water holding capacity.

Information in this table is intended for land use planning, for evaluating land use

alternatives, and for planning site investigations prior to design and construction. The

information, however, has limitations. Forexample, estimates and otherdata generally apply

only to that part of the soil between the surface and a depth of 5 to 7 feet.

Because of the map scale, small areas of different soils may be included within the

mapped areas of a specific soil.

The information is not site specific and does not eliminate the need for onsite investigation

of the soils or for testing and analysis by personnel experienced in the design and

construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose specific

design criteria were not considered in preparing the information in this table. Local

ordinances and regulations should be considered in planning, in site selection, and in

design. The irrigation interpretations are not designed or intended to be used in a

regulatory manner.

Report—Irrigation -General and Sprinkler

[The information in this table provides irrigation interpretations for mineral soils. Onsite

investigation may be needed to validate the interpretations and to confirm the identity of
47



the soil on a given site. The numbers in the value columns range from 0.01 to 1.00. The

larger the value, the greater the potential limitation. The table shows only the top five

limitations for any given soil. The soil may have additional limitations]
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Irrigation -General and Sprinkler-Island of Kauai, Hawaii

Map symbol and soil
name

Pct.
of
map
unit

Irrigation (general) Irrigation, Sprinkler (close
spaced outlet drops)

Irrigation, Sprinkler (general)

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

HsD-Hanamaulu silty
clay, 15 to 25 percent
slopes

Hanamaulu 100 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope, sprinkler
irrigation

1.00

Too acid 0.44 Surface clay 0.88 Surface clay 0.88

Rapid water movement 0.40 Water Erosion 0.50 Too acid 0.44

Seepage 0.18 Too acid 0.44

HtE-Hanamaulu
stony silty clay, 10 to
35 percent slopes

Hanamaulu, stony 100 Very limited V~ty ~ir'~tt~d Very limited

Slope 1.00 Slope 1.00 Slope, sprinkler
irrigation

1.00

Too acid 0.44 Surface clay 0.88 SurFace clay 0.88

Rapid water movement 0.40 Too acid 0.44 Too acid 0.44

Seepage 0.18 Water Erosion 0.32

KavB-Kaena clay,
brown variant, 1 to 6
percent slopes

Kaena variant 100 Not rated Not Rated Not Rated

KavC-Kaena clay,
brown variant, 6 to 12
percent slopes

Kaena variant 100 Not rated Not Rated Not Rated

KdF-Kalapa silty clay,
40 to 70 percent
slopes

Kalapa 100 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope, sprinkler
irrigation

1.00

Too acid 0.04 Water Erosion 1.00 SurFace clay 0.98

Surface clay 0.98 Slow water movement 0.61

Slow water movement 0.61 Too acid 0.04

Too acid 0.04

Ke-Kalihi clay

Kalihi 100 Not rated Not Rated Not Rated
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Irrigation -General and Sprinkler—Island of Kauai, Hawaii

Map symbol and soil
name

Pct.
of
map
unit

Irrigation (general) Irrigation, Sprinkler (close
spaced outlet drops)

Irrigation, Sprinkler (general)

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

KEHF—Kalapa very
rocky silty clay, 40 to
70 percent slopes

Kalapa, very rocky 75 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope, sprinkler
irrigation

1.00

Too acid 0.04 Water Erosion 1.00 Surtace clay 0.98

Surface clay 0.98 Slow water movement 0.90

Slow water movement 0.90 Too acid 0.04

Too acid 0.04

Rock outcrop 25 Not rated Not Rated Not Rated

LIB—Lihue gravelly
silty clay, 0 to 8
percent slopes

I

Lihue, gravelly 100 Somewhat limited Somewhat limited Somewhat limited

Seepage 0.18 SurFace clay 0.98 Surface clay 0.98

Slope 0.09 Slope 0.86

Rapid water movement 0.02

LuB—Lualualei clay, 2
to 6 percent slopes

Lualualei 100 Very limited Very limited Very limited

Ponding 1.00 Ponding 1.00 Ponding 1.00

Slope 0.09 Surtace clay 1.00 Surtace clay 1.00

Low water holding
capacity

0.01 Slope 0.86 Slow water movement 0.61

Slow water movement 0.61 Low water holding
capacity

0.01

Water Erosion 0.01

PdA—Pakala clay
loam, 0 to 2 percent
slopes

Pakala 100 Not rated Not Rated Not Rated

PdC—Pakala clay
loam, 2 to 10 percent
slopes

Pakala 100 Not rated Not Rated Not Rated

rRK—Rock land

Rock land ! 55 Not rated Not Rated Not Rated

Rock outcrop ~ 45 Not rated Not Rated Not Rated

rRU—Rubble land

Rubble land 100 Not rated Not Rated Not Rated



ERROR! NO TEXT OF SPECIFIED STYLE IN DOCUMENT.

Irrigation -General and Sprinkler—Island of Kauai, Hawaii

Map symbol and soil
name

Pct.
of
map
unit

Irrigation (general) Irrigation, Sprinkler (close
spaced outlet drops)

Irrigation, Sprinkler (general)

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

W Water > 40 acres

Water> 40 acres 100 Not rated Not Rated Not Rated

Ws—Waikomo stony
silty clay

Waikomo 100 Very limited Very limited Very limited

Low water holding
capacity

1.00 Low water holding
capacity

1.00 Low water holding
capacity

1.00

Depth to hard bedrock 1.00 Content of large stones 1.00 Content of large stones 1.00

Content of large stones 1.00 Depth to hard bedrock 0.99 Depth to hard bedrock 0.99

Slope 0.09 Slope 0.86 Surface clay 0.50

Rapid water movement ~ 0.02 SurFace clay 0.50
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nres.usda.gov/wps/portal/
nres/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nres) or your NRCS State Soil
Scientist (http://www.nres.usda.gov/wps/portal/nres/detail/soils/contactus/?
cid=nres142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey orwet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means

2



far communication of program information {Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 {voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD}. USDA is an equal opportunity provider and
employer.

3



contents
Preface....................................................................................................................2
Haw Soil Surveys Are Made ..................................................................................5
Soii Map ..................................................................................................................7

Soii Map ................................................................................................................8
Legend..................................................................................................................9

Map Unit Legend ................................................................................................10

Map Unit Descriptions ............................................•--.....................---.................10
Island of Kauai, Hawaii ..............~--....................---...........................................13
HsD—Hanamaulu silty clay, 15 to 25 percent slopes .................................13
HtE—Hanamaulu stony silty clay, 10 to 35 percent slopes .........................13
KavB—Kaena clay, brown variant, 1 to 6 percent slopes ...........................14
KavC—Kaena clay, brown variant, 6 to 12 percent slopes .........................15
KdF—Kalapa silty clay, 40 to 70 percent slopes .........................................16
Ke—Kalihi ciay ............................................................................................17
KEHF—Katapa very rocky silty clay, 40 to 70 percent slopes .....................18
L[B—Lihue gravelly silty clay, 0 to 8 percent slopes ...................................19
LuB—Lualualei clay, 2 to 6 percent slopes .................................................20
PdA—Pakala clay loam, 0 to 2 percent slopes ...........................................21
PdC—Pakala clay loam, 2 to 10 percent slopes .........................................21
rRK—Rack land ...........................................................................................22
rRU—Rubble land .......................................................................................24
W—Water > 40 acres ..................................................................................24
Ws—Waikomo stony silty cfay ....................................................................25

Soil Information far Aii Uses ...............................................................................26
Soli Reports ........................................................................................................26

Soil Qualities and Features .............................................................................26
Soil Features ...............................................................................................26
Soil Features ...............................................................................................30

Waste Management ...................................................................................~---.33
Agricultural Disposal of Wastewater by Irrigation and Overland Flow.........33

Water Features ..........................~-~---...............................................................38
Water Features ............................................................................................38

Water Management ........................................................................................45
Irrigation -General and Sprinkler ................................................................45

References............................................................................................................50

O



Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil farmed or from the
surFace down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006}. Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes {units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis far
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soi! components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. if intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soli scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soli scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under dif€erent levels of management. Same interpre#ations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same Kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soi!
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil an a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil .Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Aiso presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Island of Kauai, Hawaii (Ht860)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

HsD Hanamaulu silty clay, 15 to 25
percent slopes

17.3 2.9%

HtE Hanamaulu stony silty clay, 10 to
35 percent slopes

i.1 0.2%

KavB Kaena clay, brown variant, 1 to 6
percent slopes

152.0 25.4%

KavC Kaena clay, brown variant, 6 to
12 percent slopes

17.0 2.8%

KdF Kalapa silty clay, 40 to 70
percent slopes

12.5 2.1%

Ke Kalihi clay 182.6 30.5%

KEHF Kalapa very rocky silty clay, 40 to
70 percent slopes

4.0 0.7%

LIB Lihue gravelly silty clay, 0 to 8
percent slopes

0.5 0.1%

~uB Lualualei clay, 2 to 6 percent
slopes

78.2 13.1%

PdA Pakala clay loam, 0 to 2 percent
slopes

31.1 5.2%

PdC Pakala clay loam, 2 to 10 percent
slopes

45.0 7.5%

rRK Rock land 0.0 0.0%

rRU Rubble land 1.7 0.3%

W Water > 40 acres 1.9 0.3%

Ws Waikomo stony silty clay 54.0 9.0%

Totals for Area of Interest 598.9 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or mare
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
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for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Mast minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and cansequentiy they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, ail the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map uni#s are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in ail
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Aipha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as ane unit because similar
interpretations can be made for use and management. The pattern and proportion of
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the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or misce!(aneous areas, ar it can be made up
of aif of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include misce/Ianeous areas. Such areas have little ar no soil material
and support little or no vegetation. Rock outcrop is an example.
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Island of Kauai, Hawaii

HsD—Hanamaulu silty clay, 15 to 25 percent slopes

Map Unit Setting
E/evatian: 200 to 700 feet
Mean annual precipitation: 60 to 100 inches
Mean annual air temperature: 72 to 73 degrees F
Frost-free period: 365 days

Map Unit Composition
Hanamaulu and similar soils: 100 percent

Description of Hanamaulu

Setting
Landform: Terraces
Landform position (two-dimensional): Toeslope
Landform positron (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Basic igneous rocks

Typical profile
H7 - 0 to 77 inches: extremely acid, silty clay
H2 - 77 to 36 inches: very strongly acid, silty clay
H3 - 36 to 72 inches: very strongly acid, silty clay foam

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 2.00 in/hr)
Depfh to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.4 inches}

Interpretive groups
Farmland classification: All areas are prime farmland
Land capability classification (irrigated): 4e
Land capability classification (nortirrigated): 4e
Hydrologic Soil Group: B

HtE—Hanamaulu stony silty clay, 10 to 35 percent slopes

Map Unit Setting
Elevation: 200 to 700 feet
Mean annual precipitation: 60 to 100 inches
Mean annual air temperature: 72 to 73 degrees F

13
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Frost-free period: 365 days

Map Unit Composition
Hanamaulu, stony, and similar soils: 100 percent

Description of Hanamaulu, Stony

Setting
Landform: Terraces
Landform position (fwo-dimensional): Toeslope
Landform position (three-dimensional): Riser
Dawn-slope shape: Linear
Across-slope shape: Linear
Parent material: Basic igneous rocks

Typical profile
H7 - 0 to 11 inches: extremely acid, stony silty clay
N2 - 77 to 36 inches: very strongly acid, silty clay
H3 - 36 to 72 inches: very strongly acid, silty clay loam

Properties and qualities
Slope: 10 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 2.Q0 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: Nane
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated}: 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soit Group: B

KavB—Kaena clay, brown variant, 1 to 6 percent slopes

Map Unit Setting
Elevation: 50 to 150 feet
Mean annual precipitation: 30 to 45 inches
Mean annual air temperature: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Kaena variant and similar soils: 100 percent

Description of Kaena Variant

Setting
Landform: Fans
Landform position (two-dimensional): Toeslope

14



Custom Soil Resource Report

Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Formed in alluvium and colluvium

Typical profile
H7 - 0 to 10 inches: neutral, clay
H2 - 10 to 37 inches: neutral, stony clay
H3 - 37 to 54 inches: neutral, stony clay

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 inJhr)
Depth to water table: About 24 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate {about 6.6 inches)

Interpretive groups
Farmland classification: All areas are prime farmland
Land capabitity classification (irrigated): 3w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D

KavC—Kaena clay, brown variant, 6 to 12 percent slopes

Map Unit Setting
Elevation: 50 to 150 feet
Mean annual precipitation: 30 to 45 inches
Mean annual air temperature: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Kasna variant and similar soils: 100 percent

Description of Kaena Variant

Setting
Landform: Fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Formed in alluvium and colluvium

Typical profile
H7 - 0 to 70 inches: neutral, clay
H2 - 10 to 37 inches: neutra{, stony clay
H3 - 37 fo 54 inches: neutral, stony clay
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Properties and qualities
Slope: 6 to 12 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poor(y drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: About 24 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water sforage in profile: Moderate (about 6.6 inches}

interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D

KdF—Kalapa silty clay, 40 to 70 percent slopes

Map Unit Setting
Elevation: 200 to 1,200 feet
Mean annum precipitation: 60 to 100 inches
Mean annual air temperature: 68 to 73 degrees F
Frost-free period: 365 days

Map Unit Composition
Kalapa and similar soils: 100 percent

Description of Kalapa

Setting
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Linear
,4cross-s/ope shape: Concave
Parent material: Basic igneous rock

Typical profile
H7 - 0 to 70 inches: very strongly acid, silty clay
H2 - 70 to 60 inches: very strongly acid, clay

Properties and qualities
Stape: 40 to 70 percent
Depth to restrictive feature: More than 80 inches
Natural drainage c/ass: Weff drained
Capacity of the most limiting layer fo transmit water (KsatJ: Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.8 inches}
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Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated}: 7e
Hydrologic Soil Group: B

Ke—Kalihi clay

Map Unit Setting
Elevation: 50 to 100 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Kalihi and similar soils: 100 percent

Description of Kalihi

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Basic igneous rock

Typical profile
H7 - 0 to 76 inches: neutral, clay
H2 - 16 to 70 inches: neutral, clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.60 inlhr)
Depth to water table: About 24 to 60 inches
Frequency of flooding: Occasional
Frequency of ponding: Frequent
Available water storage in profile: Moderate (about 7.8 inches)

Interpretive groups
Farmland classification: Prime farmland if protected from flooding or not frequently

flooded during the growing season
Land capabilify classification (irrigated): 3w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
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KEHF—Kalapa very rocky silty clay, 40 to 70 percent slopes

Map Unit Setting
Elevation: Q to 10,000 feet
Mean annual precipitation: 10 to 175 inches
Mean annual air temperature: 45 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Kalapa, very rocky, and similar soils: 75 percent
Rock outcrop: 25 percent

Description of Kalapa, Very Rocky

Setting
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, rise
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Basic igneous rock

Typical profile
H7 - 0 to 10 inches: very strongly acid, silty clay
H2 - 10 to 60 inches: very strongly acid, clay

Properties and qualities
Slope: 40 to 70 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Nane
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.8 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification {irrigated): None specified
hand capability classification (nonirrigafed): 7e
Hydrologic Soil Group: B

Description of Rock Outcrop

Setting
Landform position (two-dimensional):
Landform position (three-dimensional).
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Basalt

Backslope
Mountainflank, side slope, tread, rise
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Typical profile
H1- 0 to 60 inches: ,bedrock

Properties and qualities
Slope: 40 to 7Q percent
Depth to restrictive feature: 0 inches to lithic bedrock
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low

(0.00 to 0.06 in/hr)
Available water storage in profile: Very low (about 0.0 inches)

interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: D

LIB—Lihue gravely silty clay, Q to 8 percent slopes

Map Unit Setting
Elevation: 0 to 800 feet
Mean annual precipitation: 40 #0 60 inches
tVlean annual air temperature: 72 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Lihue, gravelly, and similar soils: 100 percent

Description of Lihue, Gravelly

Setting
Landform position (two-dimensional): Backs(ope
Landform position (three-dimensions!): Side slope
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Basic igneous dust

Typical profile
H7 - 0 to 72 inches: slightly acid, gravelly silty clay
H2 - 12 to 60 inches: slightly acid, silty clay

Properties and qualities
Scope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Sodium adsorption ratio, maximum in profile: 5.0
Available water storage in profile: Moderate (about 8.4 inches)

m
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Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B

LuB—Lualuaiei clay, 2 to 6 percent slopes

Map Unit Setting
Elevation: 10 to 120 feet
Mean annual precipitation: 18 to 30 inches
Mean annual air temperature: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Lualualei and similar soils: 100 percent

Description of Lualualei

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Dawn-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium

Typical profile
H1- 0 to 10 inches: neutral, clay
H2 - 90 to 60 inches: neutral, clay

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately

high (0.00 to 0.20 in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: Rare
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 3e
Land capabilify classification (nonirrigated): 6s
Hydrologic Soil Group: D
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PdA—Pakala clay loam, 0 to 2 percent slopes

Map Unit Setting
Elevation: 0 to 400 feet
Mean annual precipitation: 25 to 40 inches
Mean annual air temperafure: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Pakala and similar soils: 100 percent

Description of Pakala

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium

Typical profile
H7 - 0 to 16 inches: very strongly acid, clay loam
H2 - 96 to 60 inches: moderately acid, silty clay Eoam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

{0.60 to 1.98 in/hr}
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: Occasional
Available water storage in profile: Moderate (about 7.0 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: B

PdC—Pakaia clay foam, 2 to 10 percent slopes

Map Unit Setting
Elevation: d to 400 feet
Mean annual precipitation: 25 to 40 inches
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Mean annual air temperature: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Pakala and similar soils: 100 percent

Description of Pakala

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfiuve, rise
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvium

Typical profile
H7 - 0 to 76 inches: very strongly acid, clay loam
H2 - 76 to 60 inches: moderately acid, silty clay loam

Properties and qualities
Scope: 2 to 10 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.60 to 1.98 inlhr}
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.0 inches)

Interpretive groups
Farmland classification: Prime farmland if irrigated
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B

rRK—Rock land

Map Unit Setting
Elevation: 0 to 6,000 feet
Mean annual precipitation: 15 to 6p inches
Mean annual air temperature: 57 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Rock land and similar soils: 55 percent
Rock outcrop: 45 percent

Description of Rock Land

Setting
Landform: Pahoehoe lava flows
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Landform position (fwo-dimensional):
Landform position (three-dimensional)
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Basalt

Typical profile
H7 - 0 to 4 inches: neutral, silty clay
H2 - 4 to 8 inches: neutral, silty clay
H3 - 8 to 20 inches: ,bedrock

Backsfope
Mountainflank, side slope, riser, rise

Properties and qualities
Slope: 10 to 70 percent
Depth to restrictive feature: 4 to 10 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low

(0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 1.1 inches}

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D

Description of Rock Outcrop

Setting
Landform position (two-dimensional): Baekslope
Landform position (three-dimensional): Mountainflank, side slope, tread, rise
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Basalt

Typical profile
H1- 0 fo 6Q inches: ,bedrock

Properties and qualities
Slope: 10 to 70 percent
Depth to restrictive feature: 0 to 60 inches to lithic bedrock
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low

(0.00 to 0.06 in/hr)
Available water storage in profile: Very low {about 0.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated),- 8s
Hydrologic Soil Group: D
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Map Unit Setting
Elevation: 0 to 500 feet
Mean annual precipitation: 22 to 50 inches
Mean annual air temperature: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Rubble land: 100 percent

Description of Rubble Land

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mauntainbase
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium and colluvium

Typical profile
H7 - Q to 60 inches: ,extremely stony material

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydrologic Soil Group: A

W—Water > 40 acres

Map Unit Setting
Frost-free period: 365 days

Map Unit Composition
Water > 40 acres: 100 percen#

Description of Water > 40 Acres

Properties and qualities
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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Ws—Waikomo stony silty clay

Map Unit Setting
Elevation: 0 to 360 feet
Mean annual precipitation: 35 to 60 inches
Mean annual air temperature: 73 to 75 degrees F
Frost-free period: 365 days

Map Unit Composition
Waikomo and similar soils: 100 percent

Description of Waikomo

Setting
Landform position (fwo-dimensional): Summit
Landform position (three-dimensional): Interfiuve, rise
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Basalt

Typical profile
H1 - 0 to 74 inches: neutral, stony silty clay
H2 - 74 to 20 inches: slightly alkaline, stony silty clay loam
H3 - 20 to 30 inches: ,bedrock

Properties and qualities
S/ope: 2 to 6 percent
Depth to restrictive feature: 10 to 2Q inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low

(0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available wafer storage in profile: Very low (about 2.0 inches)

Interpretive groups
Farmland classification: Not prime farmland
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
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Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The repor#s contain soil interpretive information as well as basic soi! properties and
qualities. A description of each report {table) is included.

Soil Qualities and Features

This folder contains tabular reports that present various soil qualities and features.
The reports (tables) include ail selected map units and components for each map unit.
Soli qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Soil Features

This table gives estimates of various soil features. The estimates are used in land use
planning that involves engineering considerations.

A restrictive Jayeris a nearly continuous layerthat has one or more physical, chemical,
or thermal properties that significantly impede the movement of water and air through
the soil or that restrict roots or otherwise provide an unfavorable root environment.
Examples are bedrock, cemented layers, dense layers, and frozen layers. The table
indicates the hardness and thickness of the restrictive layer, both of which significantly
affect the ease of excavation. Depth to top is the vertical distance from the soil surface
to the upper boundary of the restrictive layer.

Subsidence is the settlement of organic soils or of saturated mineral soils of very low
density. Subsidence generally results from either desiccation and shrinkage, or
oxidation of organic material, or both, fallowing drainage. Subsidence takes place
gradually, usually over a period of several years. The table shows the expected initial
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subsidence, which usually is a result of drainage, and total subsidence, which results
from a combination of factors.

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave} and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when moisture
moves into the freezing zone of the soil. Temperature, texture, density, saturated
hydraulic conductivity (Ksat}, content of organic matter, and depth to the water table
are the most important factors considered in evaluating the potential for frost action.
it is assumed that the soil is not insulated by vegetation or snow and is not artifiiciaily
drained. Silty and highly structured, clayey soils that have a high water table in winter
are the most susceptible to frost action. Well drained, very gravelly, or very sandy soils
are the least susceptible. Frost heave and low soil strength during thawing cause
damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical action
that corrodes or weakens uncoated steel or concrete. The rate of corrosion of
uncoated steel is related to such factors as soil moisture, particle-size distribution,
acidity, and electrical conductivity of the soil. The rate of corrosion of concrete is based
mainly on the sulfate and sodium content, texture, moisture content, and acidity of the
soil. Special site examination and design may be needed if the combination of factors
results in a severe hazard of corrosion. The steel or concrete in installations that
intersect soil boundaries ar soil layers is more susceptible to corrosion than the steel
or concrete in installations that are entirely within one kind of soil or within one soil
layer.

For uncoated steel, the risk of corrosion, expressed as low, maderafe, or high, is based
on soil drainage class, total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. It is
based on soil texture, acidity, and amount of sulfates in the saturation extract.
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Soil Features

This table gives estimates of various soli features. The estimates are used inland use
planning that involves engineering considerations.

A restrictive layer is a nearly continuous layer that has one or more physical, chemical,
or thermal properties that significantly impede the movement of water and air through
the sail or that restrict roots or otherwise provide an unfavorable root environment.
Examples are bedrock, cemented layers, dense layers, and frozen layers. The table
indicates the hardness and thickness of the restrictive layer, both of which significantly
affect the ease of excavation. Depth to top is the vertical distance from the soil surface
to the upper boundary of the restrictive layer.

Subsidence is the settlement of organic soils or of saturated mineral soils of very low
density. Subsidence generally results from either desiccation and shrinkage, or
oxidation of organic material, or both, following drainage. Subsidence takes place
gradually, usually over a period of several years. The table shows the expected initial
subsidence, which usually is a result of drainage, and total subsidence, which results
from a combination of factors.

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave} and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when moisture
moves into the freezing zone of the sail. Temperature, texture, density, saturated
hydraulic conductivity {Ksat), content of organic matter, and depth to the water table
are the most important factors considered in evaluating the potential for frost action.
It is assumed that the soil is not insulated by vegetation or snow and is not artificially
drained. Silty and highly structured, clayey soils that have a high water table in winter
are the most susceptible to frost action. Well drained, very gravelly, or very sandy soils
are the least susceptible. Frost heave and low soil strength during thawing cause
damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical action
that corrodes or weakens uncoated steel or concrete. The rate of corrosion of
uncoated steel is related to such factors as soil moisture, particle-size distribution,
acidity, and electrical conductivity ofthe soil. The rate of corrosion of concrete is based
mainly on the sulfate and sodium content, texture, moisture content, and acidity of the
soil. Special site examination and design may be needed if the combination of factors
results in a severe hazard of corrosion. The steel or concrete in installations that
intersect soil boundaries or soil layers is more susceptible to corrosion than the steel
or concrete in installations that are entirely within one kind of soil or within one soil
layer.

For uncoated steel, the risk of corrosion, expressed as low, moderate, or high, is based
on soil drainage class, total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. it is
based on soi[ texture, acidity, and amount of sulfates in the saturation extract.
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Custom Soil Resource Report

Waste Management

This folder contains a collection of tabular reports that present soil interpretations
related to waste management. The reports (tables) include ai(selected map uni#sand
components for each map unit, limiting features and interpretive ratings. Waste
management interpretations are toafs designed to guide the user in evaluating soils
for use of organic wastes and wastewater as productive resources. Example
interpretations include land application of manure, food processing waste, and
municipal sewage sludge, and disposal of wastewater by irrigation or overland flow
process.

Agricultural Disposal of Wastewater by Irrigation and
overland Flow

Soil properties are important considerations in areas where soils are used as sites for
the treatment and disposal of organic waste and wastewater. Selection of soils with
properties that favor waste management can help to prevent environmental damage.

This table shows the degree and kind of sail limitations afFecting the treatment of
wastewater, including municipal and food-processing wastewater and effluent from
lagoons or storage ponds. Municipal wastewater is the waste stream from a
municipality. It contains domestic waste and may contain industrial waste. It may have
received primary or secondary treatment. it is rarely untreated sewage. Food-
processingwastewater resuitsfrom the preparation of fruits, vegetables, milk, cheese,
and meats for public consumption. In places it is high in content of sodium and chloride.
In the context of this table, the effluent in lagoons and s#orage ponds is from facilities
used to treat or store food-processing wastewater or domestic or animal waste.
Domestic and food-processing wastewater is very dilute, and the effluent from the
facilities that treat or stare it commonly is very low in content of carbonaceous and
nitrogenous material; the content of nitrogen commonly ranges from 10 to 30
milligrams per liter. The wastewater from animal waste treatment lagoons or storage
ponds, however, has much higher concentrations of these materials, mainly because
the manure has not been diluted as much as the domestic waste. The content of
nitrogen in this wastewater generally ranges from 50 to 2,000 milligrams per liter.
When wastewater is applied, checks should be made to ensure that nitrogen, heavy
metals, and salts are not added in excessive amounts.

The ratings in the table are for waste management systems that not only dispose of
and treat wastewater but also are beneficial to crops. The ratings are both verbal and
numerical. Rating class terms indicate the extent to which the soils are [united by all
of the soil features that affect agricultural waste management. Not limited indicates
that the soil has features that are very favorable for the specified use. Good
performance and very low maintenance can be expected. Somewhat limited indicates
that the soil has features that are moderately favorable for the specified use. The
limitations can be overcome or minimized by special planning, design, or installation.
Fair performance and moderate maintenance can be expected. Very Limited indicates
that the soil has one or more features that are unfavorable for the specified use. The
limitations generally cannot be overcome without major soil reclamation, special
design, or expensive installation procedures. Poor performance and high
maintenance can be expected.
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Numerical ratings in the tables indicate the severity of individual limitations. The
ratings are shown as decimal fractions ranging from 0.01 to 1.00. They indicate
gradations between the point at which a soil feature has the greatest negative impact
on the use (1.00) and the point at which the soil feature is not a limitation (0.00}.

Disposal of wastewater by irrigation nat only disposes of municipal wastewater and
wastewater from food-processing plants, lagoons, and storage ponds but also can
improve crop production by increasing the amount of water available to crops. The
ratings in the table are based on the sail properties that affect the design, construction,
management, and performance of the irrigation system. The properties that affect
design and management include the sodium adsorption ratio, depth to a water table,
ponding, available water capacity, Ksat, slope, and flooding. The properties that affect
construction include stones, cobbles, depth to bedrock or a cemented pan, depth to
a water table, and ponding. The properties that affect performance include depth to
bedrock or a cemented pan, bulk density, the sodium adsorption ratio, salinity,
reaction, and the cation-exchange capacity, which is used to estimate the capacity of
a soil to adsorb heavy metals. Permanently frozen sails are not suitable for disposal
of wastewater by irrigation.

Overland flow of wastewater is a process in which wastewater is applied to the upper
reaches of sloped land and allowed to flow across vegetated surfaces, sometimes
called terraces, to runoff-collection ditches. The length of the run generally is 150 to
300 feet. The application rate ranges from 2.5 to 16.0 inches per week. It commonly
exceeds the rate needed for irrigation of cropland. The wastewater leaves solids and
nutrients on the vegetated surfaces as it flaws downsiope in a thin film. Most of the
water reaches the collection ditch, some is lost through evapotranspiration, and a
small amount may percolate to the ground water.

The ratings in the table are based on the soil properties that affect absorption, plant
growth, microbial activity, and the design and construction of the system. Reaction
and the cation-exchange capacity affect absorption. Reaction, salinity, and the sodium
adsorption ratio affect plant growth and microbial activity. Slope, saturated hydraulic
conductivity (Ksat}, depth to a water table, ponding, flooding, depth to bedrock or a
cemented pan, stones, and cobbles affect design and construction. Permanently
frozen soils are unsuitable for waste treatment.

Report—Agricultural Disposal of Wastewater by Irrigation and
Overland Flow

[Onsite investigation may be needed to validate the interpretations in this table and to
confirm the identity of the soil on a given site. The numbers in the value columns range
from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table
shows only the top five limitations for any given soil. The soil may have additional
limitations]
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Agricultural Disposal of Wastewater by irrigation and Overland Flow-Island of Kauai, Hawaii

Map symbol and soil name Pct. of
map unit

Disposal of wastewater by irrigation Overland flow of wastewater

Rating class and limiting
features

Value Racing class and limiting
features

Value

HsD-Hanamaulu silty clay, 15
to 25 percent slopes

Hanamaulu 10d Very limited Very limited

Too acid 1.00 Seepage 1.00

Too steep for surface
application

1.00 Too acid 1.00

Too steep for sprinkler
application

1.04 Too steep for surface
application

1.00

Low adsorption 0.78 Low adsorption 0.78

HtE-Hanamaulu stony silty
clay, 10 to 35 percent slopes

Hanamaulu, stony 100 Very limited Very limited

Too acid 1.00 Seepage 1.00

Too steep for surtace
application

1.00 Too acid 1.00

Too steep for sprinkler
application

1.00 Too steep for surtace
application

1.00

Low adsorption 0.78 Low adsorption 0.78

Large stones on the surtace 0.37

KavB-Kaena clay, brown
variant, 1 to 6 percent slopes

Kaena variant 100 Very limited Somewhat limited

Slow water movement 1.00 Stone content 0.99

Depth to saturated zone 0.09 Seepage ( 0.37

Too steep for surtace
application

0.08 Depth to saturated zone 0.09

Large stones on the surface 0.01

KavC-Kaena clay, brown
variant, 6 to 12 percent
slopes

Kaena variant 100 Very limited Somewhat limited

Slow water movement 1.00 Stone content 0.99

Too steep for surtace
application

1.00 Too steep for surtace
application

0.50

Too steep for sprinkler
application

0.22 Seepage 0.37

Depth to saturated zone 0.09 Depth to saturated zone 0.09

Large stones on the surface 0.01
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Agricultural Disposal of Wastewater by Irrigation and Overland Flow-Island of Kauai, Hawaii

Map symbol and soil name Pct. of
map unit

Disposal of wastewater by irrigation Overland flow of wastewater

Rating class and limiting
features

Value Rating class and limiting
features

Value

KdF-Kalapa silty clay, 40 to 70
percent slopes

Kalapa 100 Very limited Very limited

Too acid 1.00 Too acid 1.00

Too steep for surtace
application

1.00 Too steep for surface
application

1.00

Too steep for sprinkler
application

1.00 Seepage 0.49

Slow water movement 1.00

Ke-Kalihi clay

Kalihi 100 Very limited Very limited

Ponding 1.00 Ponding 1.00

Slow water movement 0.62 Flooding t 1.00

Flooding 0.60 Seepage t.00

Depth to saturated zone 0.09 Depth to saturated zone 0.09

KEHF-Kalapa very rocky silty
clay, 40 to 70 percent slopes

Kalapa, very rocky 75 Very limited Very limited

Too acid 1.00 Too acid 1.00

Too steep for surtace
application

1.00 Too steep for surface
application

1.00

Too steep for sprinkler
application

1.00 Seepage 0.49

Slow water movement 1.00

~, Rock outcrop

LIB-~ihue gravelly silty clay, 0
to 8 percent slopes

25 Not rated ', Not rated
_.~

Lihue, gravelly 100 Somewhat limited Very limited

Slow water movement d.50 Seepage 1.00

Too steep for surface
application

0.08

LuB-Lualualei clay, 2 to 6
percent slopes

~ualualei 100 Very limited Very limited

Ponding 1.00 Ponding 1.00

Slow water movement 1.40 Flooding 0.40

Too steep for surtace
application

0.48 Seepage 0.37
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Agricultural Disposal of Wastewater by Irrigation and Overland flow—Island of Kauai, Hawaii

Map symbol and soil name Pct. of
map unit

Disposal of wastewater by irrigation Overland flow of wastewater

Rating class and limiting
features

Value Rating class and limiting
features

Value

PdA—Pakala clay loam, 0 to 2
percent slopes

Pakala 100 Very limited Very limited

Ponding 1.00 Seepage 1.00

Too acid 1.00 Ponding 1.00

Flooding 0.60 Too acid 1.00

Flooding 1.00

PdC—Pakala clay loam, 2 to 10
percent slopes

Pakala 100 Very limited Very limited

Too acid 1.00 Seepage 1.00

Too steep for surtace
application

d.68 Too acid 1.00

Flooding 0.60 Flooding 1.00

rRK—Rock land

Rock land 55 Very limited Very limited

Slow water movement 1.00 Seepage 1.00

Depth to bedrock 1.00 Depth to bedrock 1.00

Droughty 1.00 Too steep for surtace
application

1.00

Too steep for surtace
application

1.00

Too steep for sprinkler
application

1.00

Rock outcrop

rRU—Rubble land

45 Not rated Not rated

Rubble land 1Q0 Not rated Not rated

W—Water > 40 acres

Water > 40 acres 100 Not rated Not rated

Ws—Waikomo stony silty clay

Waikomo 100 Very limited Very limited

Large stones on the surface 1.00 Depth to bedrock 1.00

Droughty 1.00 Stone content 1.00

Depth to bedrock 0.99 Seepage 1.00

Slow water movement 0.50

Too steep for surface
application

0.08
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Water Features

This folder contains tabular reporFs that present soil hydrology information. The reports
(tables) include all selected map units and components for each map unit. Water
Features include ponding frequency, flooding frequency, and depth to water table.

Water .Features

This table gives estimates of various soil water features. The estimates are used in
land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are tharoughfy wet, and receive precipitation from long-
duratian storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soi(s having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate {high runoff potential} when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a ciaypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The concept
indicates relative runoff for very specific conditions. It is assumed that the surface of
the soil is bare and that the retention of surface water resulting from irregularities in
the ground surface is minimal. The classes are negligible, very low, low, medium, high,
and very high.

The months in the table indicate the portion of the year in which a water table, ponding,
and/or flooding is most likely to be a concern.

Water table refers to a saturated zone in the soil. The water features table indicates,
by month, depth to the top (upper limit) and base (lower limi fl of the saturated zone in
most years. Estimates of the upper and lower limits are based mainly on observations
of the water table at selected sites and on evidence of a saturated zone, namely
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grayish colors or mottles (redaximorphic features) in the soii. A saturated zone that
lasts for less than a month is not considered a water table.

Ponding is standing water in a closed depression. Unless a drainage system is
installed, the water is removed only by percolation, transpiration, or evaporation. The
table indicates surface wafer depth and the duration and frequency of ponding.
Duration is expressed as very brief if less than 2 days, brief if 2 to 7 days, long if 7 to
30 days, and very long if more than 30 days. Frequency is expressed as none, rare,
occasional, and frequent. None means that ponding is not probable; rare that it is
unlikely but possible under unusual weather conditions (the chance of ponding is
nearly 0 percent to 5 percent in any year}; occasional that it occurs, on the average,
once or less in 2 years (the chance of ponding is 5 to 50 percent in any year); and
frequent that it occurs, on the average, more than once in 2 years (the chance of
ponding is more than 50 percent in any year}.

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after rainfall
or snowmelt is not considered flooding, and water standing in swamps and marshes
is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely brief if 0.1
hour to 4 hours, very brief if 4 hours to 2 days, brief if 2 to 7 days, long if 7 to 30 days,
and very long if more than 30 days. Frequency is expressed as none, very rare, rare,
occasional, frequent, and very frequent. None means that flooding is not probable;
very rare that it is very unlikely but possible under extremely unusual weather
conditions (the chance of flooding is less than 1 percent in any year); rare that it is
unlikely but possible under unusual weather conditions {the chance of flooding is 1 to
5 percent in any year); occasional that it occurs infrequently under normal weather
conditions (the chance of flooding is 5 to 50 percent in any year); frequent that it is
likely to occur often under normal weather conditions (the chance of flooding is more
than 50 percent in any year but is less than 50 percent in ail months in any year); and
very frequent that it is likely to occur very often under normal weather conditions (the
chance of flooding is more than 50 percent in ail months of any year).

The information is based on evidence in the soil profile, namely thin strata of gravel,
sand, silt, or clay deposited by floodwater; irregular decrease in organic matter content
with increasing depth; and little or na horizon development.

Also considered are local information about the extent and levels of flooding and the
relation of each soil on the landscape to historic floods. Information on the extent of
flooding based on soil data is less specific than that provided by detailed engineering
surveys that delineate flood-prone areas at specific flood frequency levels.
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Custom Soil Resource Report

Water Management

This folder contains a collection of tabular reports that present soil interpretations
related to water management. The reports (tables) include ail selected map units and
components for each map unit, limiting features and interpretive ratings. Water
management interpretations are taxis for evaluating the potential of the soil in the
application of various water management practices. Example interpretations include
pond reservoir area, embankments, dikes, levees, and excavated ponds.

Irrigation -General and Sprinkler

This table shows the degree and kind of soil limitations that affect irrigation systems
on mineral soils. The ratings are both verbal and numerical. Rating class terms
indicate the extent to which the soils are limited by ail of the soil features that affect
these uses. Not limited indicates that the soil has features that are very favorable for
the specified use. Good performance and very low maintenance can be expected.
Somewhat limited indicates that the soil has features that are moderately favorable
for the specifiied use. The limitations can be overcome or minimized by special
planning, design, or installation. Fair performance and moderate maintenance can be
expected. Very limited indicates that the soil has one or more features that are
unfavorable for the specified use. The limitations generally cannot be overcame
without major soil reclamation, special design, or expensive installation procedures.
Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings
are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the use
(1.00} and the point at which the soil feature is not a limitation (0.00}.

Irrigation systems are used to provide supplemental water to crops, orchards,
vineyards, and vegetables in area where natural precipitation will not support desired
production of crops being grown.

Irrigation —general evaluates a soil's limitatian(s) for installation and use of non-
specificirrigation methods and is intended to provide initial planning information.
Additional interpretations provide more specific information. This interpretation does
not apply if the crop planned far irrigation is rice or other crops with unique plant
physiological characteristics (such as cranberries). The ratings are for soils in their
natural condition and do not consider present land use.

The soil properties and qualities important in design and management of irrigation
systems are sodium adsorption ratio, depth to high water table, available water holding
capacity, permeability, slope, calcium carbonate content, ponding, and flooding. Soli
properties and qualities that influence installation are stones, depth to bedrock or
cemented pan, and depth to a high water table. The properties and qualities that affect
performance of the irrigation system are depth to bedrock or to a cemented pan, the
sodium adsorption ratio, salinity, and soil reaction.

irrigation, sprinkler (close spaced outlets drops) evaluates a soil for installation and
use of sprinkler irrigation systems equipped with close spaced outlets on drops. The
ratings are for soils in their natural condition and do not consider present land use.
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Sprinkler irrigation systems equipped with low pressure spray nozzles mounted on
close spaced drops apply water close to the ground surface. These systems are
generally found on linear move or center pivot systems and they have separate slope
criteria from other sprinkler systems due to their higher application rate which increase
risk of runoff and irrigation-induced erosion on steeper slopes. Exarnpies of these
types of systems include Low Pressure in Canopy (EPIC}, Low Energy Precision
Application (LEPA), Low Elevation Spray Application (LESA), and Mid-Elevation
Spray Application (MESA) systems. These types of irrigation systems are generally
suitable for small grains, raw crops, and vegetables.

The soil properties and qualities important in the design and management of sprinkler
irrigation systems utilizing close spaced spray nozzles on drops are depth, available
water holding capacity, sodium adsorption ratio, surface coarse fragments,
permeability, salinity, slope, wetness, and flooding. The features that affect
performance of the system and plant growth are surface texture, surface rocks,
salinity, sodium adsorption ratio, wetness, erosion patentiai, and available water
holding capacity.

Irrigation, sprinkler (general) evaluates a soil for installation and use of sprinkler
irrigation systems excluding those equipped with close spaced outlets on drops. The
ratings are for soils in their natural condition and do not consider present land use.

Sprinkler irrigation systems apply irrigation water to a field through a series of pipes
and nozzles and can be either solid set ar mobile. Generally, this type of irrigation
system is suitable for small grains, row crops, vegetables, and orchards.

The soil properties and qualities important in the design and management of sprinkler
irrigation systems are depth, available water hafding capacity, sodium adsorption ratio,
surface coarse fragments, permeability, salinity, slope, wetness, and flooding. The
features that affect performance of the system and plant growth are surface rocks,
salinity, sodium adsorption ratio, wetness, and available water holding capacity.

Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has (imitations. For example, estimates and otherdata generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, small areas of different sails may be included within the
mapped areas of a specific sail.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this table.
Loco( ordinances and regulations should be considered in planning, in site selection,
and in design. The irrigation interpretations are not designed or intended to be used
in a regulatory manner.

Report—irrigation -General and Sprinkler

[The information in this table provides irrigation interpretations for mineral soils. Onsite
investigation may be needed to validate the interpretations and to confirm the identity
of the soil on a given site. The numbers in the value columns range from 0.01 to 1.00.
The larger the value, the greater the potential limitation. The table shows only the top
five limitations for any given soil. The soil may have additional limitations]
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Irrigation -General and Sprinkler-Island of Kauai, Hawaii

Map symbol and soil
name

Pct. of
map
unit

irrigation (general) Irrigation, Sprinkler (close
spaced outlet drops)

Irrigation, Sprinkler (general)

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

HsD-Hanamaulu silty
clay, 15 to 25 percent
slopes

Hanamaulu 100 Very limited Very limited Very limited

Slope 1.00 Slope 1.OQ Slope, sprinkler
irrigation

1.00

Too acid 0.44 Surface clay 0.88 Surtace clay 0.88

Rapid water movement 0.40 Water Erosion 0.50 Too acid 0.44

Seepage 0.18 Too acid 0.44

HtE-Hanamaulu
stony silty clay, 10 to
35 percent slopes

Hanamaulu, stony 100 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope, sprinkler
irrigation

1.00

Too acid ( 0.44 SurFace clay 0.88 Surface clay 0.88

Rapid water movement 0.40 Too acid 0.44 Too acid 0.44

Seepage 0.18 Water Erosion. 0.32

KavB-Kaena clay,
brown variant, 1 to 6
percent slopes

Kaena variant 100 Not rated Not Rated Not Rated

KavC-Kaena clay,
brown variant, 6 to 12
percent slopes

Kaena variant 100 Not rated Not Rated Not Rated

KdF-Kalapa silty clay,
40 to 70 percent
slopes

Kalapa 100 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope, sprinkler
irrigation

1.00

Too acid 0.04 Water Erosion 1.00 Surtace clay 0.98

Surtace clay 0.98 Siow water movement 0.61

Slow water movement 0.61 Too acid 0.04

Too acid 0.04

Ke-Kalihi clay

Kalihi 100 Not rated Not Rated Not Rated ~
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Irrigation -General and Sprinkler—Island of Kauai, Hawaii

Map symbol and soil
name

Pct. of
map
unit

Irrigation (general) Irrigation, Sprinkler (close
spaced outlet drops)

Irrigation, Sprinkler (general)

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

KEHF—Kalapa very
rocky silty clay, 40 to
70 percent slopes

Kalapa, very rocky 75 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope, sprinkler
irrigation

1.00

Too acid 0.04 Water Erosion 1.00 Surface clay 0.98

Surtace clay 0.98 Siow water movement 0.90

Slow water movement 0.90 Too acid 0.04

Rock outcrop {

LIB—Lihue gravelly
silty clay, Q to 8
percent slopes

25 Not rated ~

Too acid

Not Rated

0.04

j Not Rated

Lihue, gravelly 100 Somewhat limited Somewhat limited Somewhat limited

Seepage 0.18 SurFace clay 4.98 Surtace clay 0.98

Slope 0.09 Slope 0.86

Rapid water movement O.Q2

LuB—Lualualei clay, 2
~I to 6 percent slopes

~i Lualualei 100 Very limited Very limited Very limited

Ponding 1.00 Ponding 1.00 Ponding 1.00

Slope 0.49 Surtace clay 1.00 Surtace clay 1.00

', Low water holding
capacity

0.01 Slope 0.86 Slow water movement 0.61

~ Slow water movement 0.61 Low water holding
capacity

0.01

Water Erosion 0.01

~ PdA—Pakala clay
laam, 0 to 2 percent
slopes

Pakala 140 Not rated Not Rated Not Rated

PdC—Pakala clay
loam, 2 to 10 percent
slopes

Pakala 100 Not rated Not Rated Not Rated

rRK—Rock land

Rock land 55

' 45

Not rated

Not rated

Not Rated

---

Not Rated

Rock ou6crop Not Rated Not Rated ~

rRU—Rubble land
___ __

Rubble land 100 Not rated Not Rated Not Rated

.;
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Irrigation -General and Sprinkler—Island of Kauai, Hawaii

Map symbol and soil
name

Pct. of
map
unit

Irrigation (general) Irrigation, Sprinkler (close
spaced outlet drops}

Irrigation, Sprinkler (general)

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

W—Water > 40 acres

Water > 40 acres 1 QO Not rated Not Rated Not Rated

Ws—Waikomo stony
silty clay

Waikomo 100 Very limited Very limited Very limited

Low water holding
capacity

1.00 Low water holding
capacity

1.00 Low water holding
capacity

1.00

Depth to hard bedrock 1.00 Content of large stones 1.00 Content of large stones 1.00

Content of large stones 1.00 Depth to hard bedrock 0.99 Depth to hard bedrock 0.99

Slope 0.09 Slope 0.86 Surface clay 0.50

Rapid water movement 0.02 Surface clay 0.50
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