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The soil surveys that comprise your AOI were mapped at 
1:12,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Pulaski County, Indiana
Survey Area Data: Version 23, Sep 9, 2021

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 6, 2020—Jun 8, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Dynamic Soil Properties Response to Biochar

Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

AbhAN Adrian muck, 
drained, 0 to 1 
percent slopes

Unsuited Adrian, drained 
(75%)

AWC response 
low (0.00)

4.1 1.6%

Bulk density 
response low 
(0.00)

Ksat response 
low (0.00)

Adsorptive 
capacity 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Antung, drained 
(10%)

Bulk density 
response low 
(0.00)

Adsorptive 
capacity 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

Edwards, 
drained (6%)

AWC response 
low (0.00)

Bulk density 
response low 
(0.00)

Ksat response 
low (0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

Muskego, 
drained (3%)

AWC response 
low (0.00)

Bulk density 
response low 
(0.00)
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Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

Adsorptive 
capacity 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

MfrAN Madaus muck, 
drained, 0 to 1 
percent slopes

Unsuited Madaus, drained 
(80%)

Bulk density 
response low 
(0.00)

10.7 4.2%

Adsorptive 
capacity 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

pH response low 
(0.00)

Ponding (0.00)

Edselton, 
drained (10%)

AWC response 
low (0.00)

Bulk density 
response low 
(0.00)

Adsorptive 
capacity 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

Moston, drained 
(10%)

AWC response 
low (0.00)

Bulk density 
response low 
(0.00)

Adsorptive 
capacity 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)
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Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

MhaA Maumee loamy 
fine sand, 0 to 
1 percent 
slopes

Unsuited Maumee (90%) Bulk density 
response low 
(0.00)

80.5 31.4%

Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

AWC response 
(0.50)

Organic carbon 
response 
(0.56)

Gilford (3%) Bulk density 
response low 
(0.00)

Ksat response 
low (0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

Gumz (2%) Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

AWC response 
(0.06)

Organic carbon 
response 
(0.06)

pH response 
(0.50)

Newton (2%) Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

Organic carbon 
response 
(0.01)

Bulk density 
response 
(0.13)

AWC response 
(0.55)
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Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

MupA Morocco loamy 
fine sand, 0 to 
2 percent 
slopes

Low response Morocco (88%) Bulk density 
response low 
(0.00)

51.9 20.3%

Depth to high 
water (0.13)

AWC response 
(0.53)

Organic carbon 
response 
(0.90)

MwzAU Muskego muck, 
undrained, 0 
to 1 percent 
slopes

Unsuited Muskego, 
undrained 
(70%)

AWC response 
low (0.00)

0.6 0.2%

Bulk density 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

Moston, 
undrained 
(10%)

AWC response 
low (0.00)

Bulk density 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

Palms, 
undrained 
(5%)

AWC response 
low (0.00)

Bulk density 
response low 
(0.00)

Adsorptive 
capacity 
response low 
(0.00)

Organic carbon 
response low 
(0.00)

Ponding (0.00)

NofA Newton-Morocco 
loamy fine 

Unsuited Newton (45%) Ponding (0.00) 55.5 21.7%
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Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

sands, 0 to 1 
percent slopes

Depth to high 
water poorly 
suited (0.00)

Organic carbon 
response 
(0.02)

Bulk density 
response 
(0.13)

AWC response 
(0.55)

Morocco (35%) Bulk density 
response low 
(0.00)

Depth to high 
water poorly 
suited (0.00)

AWC response 
(0.58)

Organic carbon 
response 
(0.84)

pH response 
(0.98)

Maumee (10%) Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

Organic carbon 
response 
(0.06)

pH response 
(0.32)

AWC response 
(0.50)

Gilford (5%) Organic carbon 
response low 
(0.00)

Ponding (0.00)

Depth to high 
water poorly 
suited (0.00)

AWC response 
(0.06)

Bulk density 
response 
(0.44)
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Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

OacB Oakville-
Denham fine 
sands, 1 to 5 
percent slopes

Excellent 
response

Oakville (45%) Bulk density 
response low 
(0.00)

47.6 18.6%

AWC response 
(0.83)

pH response 
(0.92)

Organic carbon 
response 
(0.99)

Denham (40%) Bulk density 
response low 
(0.00)

AWC response 
(0.80)

pH response 
(0.92)

Organic carbon 
response 
(0.98)

Brems (5%) pH response 
(0.32)

AWC response 
(0.50)

Bulk density 
response 
(0.90)

Adsorptive 
capacity 
response 
(1.00)

OaeC Oakville fine 
sand, 5 to 12 
percent slopes

Excellent 
response

Oakville (80%) Bulk density 
response low 
(0.00)

5.3 2.1%

Slope somewhat 
suited (0.78)

AWC response 
(0.83)

pH response 
(0.92)

Organic carbon 
response 
(0.99)

Denham (10%) Bulk density 
response low 
(0.00)

AWC response 
(0.80)
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Map unit 
symbol

Map unit name Rating Component 
name (percent)

Rating reasons 
(numeric 
values)

Acres in AOI Percent of AOI

pH response 
(0.92)

Organic carbon 
response 
(0.98)

Totals for Area of Interest 256.2 100.0%

Rating Acres in AOI Percent of AOI

Unsuited 151.4 59.1%

Excellent response 52.8 20.6%

Low response 51.9 20.3%

Totals for Area of Interest 256.2 100.0%
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Description

Dynamic Soil Properties Response to Biochar Application

Biochar is the solid byproduct of the decomposition of organic materials in 
oxygen-limited environments at high temperatures, a process known as known 
as pyrolysis. The extremely carbon-rich material has an average half-life of 1,400 
years, due to its recalcitrant benzene-ring structure, allowing it to sequester 
carbon in soils over long periods of time, with the potential to provide substantial 
increases to soil organic matter when applied to soils. Although it has only 
recently begun to receive attention as a soil health amendment, biochar has 
been used to increase the fertility, productivity, and health of soils around the 
world by indigenous communities for thousands of years, most notably in the 
Amazon rainforest.

The feedstock used to produce biochar has a significant impact on its properties. 
Many waste products can be pyrolized to produce biochar. These include forestry 
wastes, grass clippings, manure, food wastes, and many other waste products. 
This interpretation assumes a corn stover and manure waste feedstock, 
producing a mid-range particle size, ideally sourced locally. In recent years, the 
number of large-scale biochar producers has increased, lowering the cost of 
using the material. This interpretation assumes a minimal incorporation with 
tillage, rather spreading the biochar with a manure surface spreader. Application 
methods vary. The biochar can be mixed with manure and spread as a part of a 
slurry.

Soil and site properties can be dynamic (changeable on a human timescale) or 
more or less use invariant. Dynamic soil properties associated with soil health 
include pH, cation exchange capacity, water holding capacity, bulk density, 
hydraulic conductivity, and organic matter content. These properties affect 
aggregate stability, fungal growth, and microbial activity, which in turn affect plant 
growth. Conceptually, these properties may be improved by the application of 
biochar. The degree of improvement of a property is dependent upon how poor 
the current soil health condition is. Less healthy soils are more likely to be 
improved than healthy soils. Thus, soils that are already healthy will not be 
substantively improved with biochar application. Some conditions of the site, 
such as slope, ponding, flooding, karst, and rock fragment content, while 
affecting the application and use of biochar, cannot be changed by biochar 
application.

The ratings are both verbal and numerical. Rating class terms indicate the extent 
to which the soils are suited by all of the soil features that affect these uses. 
Numerical ratings indicate the degree of suitability of each soil or site feature. 
The ratings are shown in decimal fractions ranging from 0.01 to 1.00. They 
indicate gradations between the point at which a soil feature has the greatest 
theoretical positive response of dynamic soil properties to biochar application 
(1.00) and the point at which the soil and site features indicate that biochar 
application will not improve dynamic soil properties (0.00).

Verbal ratings are defined as follows:
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Excellent response (rating index equals 1.0) — One or more dynamic soil 
properties present are suboptimal for the growth of crops and may be 
substantially improved with biochar application.

Good response (rating index is greater than 0.75 but less than 1.0) — One or 
more dynamic soil properties present are suboptimal for the growth of crops and 
may be substantially improved with biochar application. One or more use 
invariant properties may limit the effectiveness of biochar.

Fair response (rating index is greater than 0.25 but less than 0.75) — One or 
more dynamic soil properties present may already be nearly optimal for the 
growth of crops and may not be substantially improved with biochar application. 
One or more use invariant properties may limit the effectiveness of biochar.

Low response (rating index is greater than 0 but less than 0.25). — One or more 
dynamic soil properties present may already be nearly optimal for the growth of 
crops and may not be substantially improved with biochar application. One or 
more use invariant properties may limit the effectiveness of biochar, but not 
preclude its use.

Unsuited (rating index equals 0). — The soil is rendered unsuitable for biochar 
application because the use invariant soil and site properties are limiting to crop 
production and cannot be overcome. The site may be too steeply sloping, too 
wet, flooded, or ponded.

The map unit components listed for each map unit in the accompanying 
Summary by Map Unit table in Web Soil Survey or the Aggregation Report in Soil 
Data Viewer are determined by the aggregation method chosen. An aggregated 
rating class is shown for each map unit. The components listed for each map unit 
are only those that have the same rating class as listed for the map unit. The 
percent composition of each component in a particular map unit is provided to 
help the user better understand the percentage of each map unit that has the 
rating presented.

Other components with different ratings may be present in each map unit. The 
ratings for all components, regardless of the map unit aggregated rating, can be 
viewed by generating the equivalent report from the Soil Reports tab in Web Soil 
Survey or from the Soil Data Mart site. Onsite investigation may be needed to 
validate these interpretations and to confirm the identity of the soil on a given 
site.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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