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Introduction

* The purpose of this paper is to help obtain soil maps, identify soil mapping and taxonomic units, and find
information on the chemical, physical, and management-related properties of those soils. Soil, along with
climate, is the main determinant of other resource characteristics such as type and amount of vegetation,
hydrologic properties, erosion hazards, nutrient supply and other factors that determine the potential of a

particular area and how it can be managed.

* This paper uses some technical terms used in describing and mapping soils. (If the reader is unfamiliar with
this terminology it is described in other fact sheets on this website). One concept that is essential to
understand when using soil maps or looking for soil survey information is the distinction between a soil

taxonomic unit and a soil mapping unit.



A soil taxonomic unit is the name given a particular soil based on characteristics that distinguish it from other soils in a
classification system. Soils are classified in a hierarchical system ranging from soil orders at the most general level to
the soil series at the most specific level. In this discussion the soil series will be the taxonomic unit used.

Soil mapping units are areas drawn on a soil map (polygons) which include the same soil taxonomic units or
patterns of taxonomic units. Depending on the scale of the map and the complexity of the landscape it is often not
possible to delineate soil mapping units which are composed entirely of one taxonomic unit. Most soil mapping
units allow up to about 15% of other taxonomic units, or other components such as rock outcrops, as “inclusions”
which are not included in the mapping unit name.

The important lesson from this that just because you are standing on an area mapped as soil series X does not
necessarily mean that applies to the spot you are on. You have to identify the soil taxonomic unit, or ecological
site, by looking at the soil characteristics.



Each soil mapping unit in a soil survey area is identified by a number or a symbol (e.g., Whl) for that soil
survey area. Although the same mapping unit may occur in another soil survey area, it will have a different
number. For example, Whitehouse-Caralampi complex may be labelled as soil mapping unit #20 in one
survey but may be #35 in an adjacent survey. But the descriptions will be the same in both surveys.

There is a unique number given to each soil mapping unit in the U.S. called a “map unit key” (MUKEY).
That number can be used to look up information on the soil mapping units, but for most management
planning the number used in the soil survey of interest is the one to use.



For purposes of developing resource management plans for a conservation district, ranch, farm or other unit, there
are three types of data you might want depending on the situation.

* One is a soil map showing the soil mapping units.

 The second is to identify the soil mapping units that occur in your area of interest, identify which soil taxonomic
units are included in each mapping unit, and to obtain estimates of the acreage of each mapping unit.

* The third is to obtain information on the properties of each soil taxonomic unit in your area of interest.



There are several different sources of soil maps and descriptions available. Each of these will be described here.

Depending on your needs some may be more useful and/or convenient than others. The status of soil surveys is
shown on the following map. The following map and list accompanying it show the number of each soil survey in
Arizona. Note that soil surveys are national forest lands are not included in the SSURGO data base and soil surveys
on national forest lands are not available through the Cooperative Soil Survey.

The map and list are dated 2011 and may not reflect some recent additions and/or revisions of soil surveys — these
can be found online.



Soil Survey Area Mame

SOIL SURVEY AREAS

Approximate Area

Soil Survey Area Name

Approximate Area

(Acres) (Acres)
NWE08 Wirgin River Area, NV-AZ, Parts of Clark and Lincoln Counties, NY 1,068,616 9 AZBE5 Willcox Area, AZ, Parts of Cochise and Graham Counties 367,370
and Part of Mohave County, AL AFEBSE Cochise County, AZ, Morthwestermn Part 625,000
NMMB18 San Juan Counfty, New Mexico, Eastern Part 315,800 *6*171 AZBET Santa Cruz and Paris of Cochise and Pima Counties, AZ 1,088 300
AFG23 Shivwits Area, AZ, Part of Mohave County 1,547,000 AZG68 Tucson-Avra Valley Area, AZ 214 100
AZGZ5 Mohave County Area, AL, Northeastern Fart and Part of Coconino County 1,038,145 AFZGE9 Pima County, AZ, Eastern Part 1,900,000
AZB2Y Mohave County, AZ, Southem Part 2,452 300 AZET1 Cochise County, AZ, Douglas-Tombstone Part 1,714 300
AZG29 Coconing County Area, AZ, Morth Kaibab Part G997, 780 AZGT3 Graham County, AZ, Southwesterm Part 410,000
AFG31 Coconino County Area, AZ, Central Part 2,314,000 AFZETES San Carlos Indian Reservation, AZ, Parts of Gila and Graham Counties 1,827,421
AZGB33 MNavajo County Area, AZ, Cenfral Part 1,504,900 AZB83 Fort Apache Indian Reservation, AZ, Pars of Apache, Gila 1,664 972
AZB35 Apache County, AZ, Central Part 2,113,800 and Navajo Counties
AFB3T Yawvapai County, AZ, Westem Part 3,774,500 UTE89 Glen Canyon Mational Recreation Area 1.254 306
AZG39 Black Hills-Sedona Area, AZ, Parts of Coconino and Yavapail Counties 824 500 10 AZGET Tonto National Forest, AZ, Parts of Gila, Maricopa, Pinal 2,873,295
AZG41 Beaver Creek Area, AZ 302,205 and Yavapai Counties
AFG43 Long Valley Area, AL 626,623 AZG91 Apache-Sitgreaves National Forests, AZ, Parts of Apache, Coconino, 2112320
UTE42 Navajo Indian Reservation, San Juan County, Utah 1,336,185 *7,*11 Greenlee and Navajo Counties
AZB45 Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, AZ 1,625,120 AZES3 Oak Creek-San Francisco Peaks Area, AZ, Part of Coconino County 859 000
AZG46 Organ Pipe Cactus National Monument 330,689 AFG95 Kaibab Mational Forest, AZ, Parts of Coconino, Mohave 1,554 797
AFBAT Luke Air Force Range, AZ, Parts of Maricopa, Pima and Yuma Counties 1,940,000 and Yavapai Counties
AZG48 Cabeza Prieta Area, AZ, Parts of Pima and Yuma Counties 05,311 AZEST Mohave County, AZ, Central Part 2,431,200
AZ549 Yuma-Wellion Area, Paris of Yuma County, AZ, 1,042 429 1 AZ699 Hualapai-Havasupai Area, AZ, Parts of Coconino, Mohawve 1,180,540
and Imperial County, CA and Yawvapai Counties
AZG51 Maricopa County, AZ, Central Part 1,076,330 AZTO01 Grand Canyon Area, AL, Parts of Coconino and Mohave Counties 1,450,620
AZGE53 Gila Bend-Ajo Area, AZ, Parts of Maricopa and Pima Counties 1,432,320 AZT03 Tohono Oodham Mation, AZ, Parts of Maricopa, Pima and Pinal Counties 2,855 032
AZE55 Eastemn Maricopa and Morthemn FPinal Counties Area, AZ 348,025 AZTOT Little Colorado River Area, AZ, Parts of Coconine and Mavajo Counties 2,240,000
AFG56 Colorado River Indian Reservation, Paris of La Paz County, AZ, 268,850 == AZT11 Nawvajo Mountain Area, AZ, Parts of Apache, Coconino, 2,553,933
and Riverside and San Bemardino Counties, CA and Navajo Counties
AZBET Kofa Area, AZ, Paris of La Paz and Yuma Counties 3,806,931 AZT12 Canyon de Chelly Mational Monument, AZ 94 255
AZG58 Gila River Indian Reservation, AZ, Parts of Maricopa and Pinal Counties 371,913 AZT13 Chinle Area, Pars of Apache and Navajo Counties, AZ, 1,930,000
AZG59  Pinal County, AZ, Western Part 937,020 and San Juan County, NM
AZB61 Eastern Pinal and Southemn Gila Counties, AZ 1,695,900 AZT14 Hopi Area, AZ, Parts of Coconino and Navajo Counties 1,561,054
AZBG62 Safford Area, AZ 208,500 AZT15 Fort Defiance Area, Parts of Apache and Mavajo Counfies, AZ, 3,210,000
AZBG3 Gila-Duncan Area, AZ, Parts of Graham and Greenlee Counties 770,000 and McKinley and San Juan Counties, NM
AZG64 San Simon Area, AZ, Parts of Cochise, Graham and Greenlee Counties 1,220,996 NM717 Shiprock Area, Parts of Apache County, AZ and San Juan County, NM 1,835,230
AZT23 Coronado National Forest, AZ, Parts of Cochise, Graham, Pima 1,090,135
*7  Tofal includes 24 817 acres from Imperial County, CA and Pinal Counties
*Z  Tofal indudes 26938 acres from San Bernardino Gownty, CA and 16,000 acres from Riverside County, GA Total: T8, 761,613

3 Total includes 12 200 acres from San Juan Courrdy, N
iy Bureau of Indian Affairs has responsibiify for this area. Total includes 227,000 acres from San Juan County, NM and 549 240 acres from MceKinley County, NR
*5  NRCS New Mexico has responsibility for this area. Total includes 780,430 acres from Apache Counfy, AZ
*  NRCS New Mexco has responsibility for this area. AN acres are in San Juan Cownty, NA
*7T NRCS LMah has responsibility for this area. Al acres are in San Juwan County, UT

*§  Tofal indudes 67,733 acres from Califormia, 2,159,040 acres from New Mewxico, 2,590,497 acres from Utah, 72,960,038 acres from Anzona, and 1,037,068 acres from Nevada
o NRCS MNevada has responsibility for this area. Total includes 37 548 acres from Arizona
*10 U5, Forest Service has responsibilify for this area

*11 Part of the Navajo Nation

*12 NRCS Arizona has responsibility for mapping this area. Tofal includes 46,777 acres from Arizona

Back revised
January 1, 2011

4,11

*5,*11

a8



ey STATUS OF SSURGO CERTIFIED SOIL SURVEYS
3 SOIL SURVEY PROGRAM - ARIZONA

[ CLICK ON SOIL SURVEY # TO DOWNLOAD THE GIS LAYER AND DATABASE. ]

Legend
] sSURGO Certified
] certification Planned - FY 2012
w U.S. Forest Service - Terrestrial Ecosystem Survey

D Digitizing Plans Incomplete
—— County Boundary 0 20 40 80 120 160
Miles

October 2011 O NRCSEE.




Hard Copy Soil Survey Reports

Earlier soil surveys were produced in a printed report which could be obtained from the NRCS. These reports
described the general characteristics of the survey area, the soil taxonomic units (series), soil mapping units,
and gave extensive tables of characteristics of each soil or mapping unit, such as vegetation, chemical and
physical properties, suitability for various uses, etc. They also contained paper maps of the entire survey area.

On rangelands, these were usually 1:24000 scale maps on black and white aerial photo base. Most of these
older surveys have been digitized and are now available online. There are still some hard copies in some of the
NRCS offices which you might be able to obtain or borrow if needed.

The main advantage of these old surveys is the maps that you can take to the field with you to help identify the
mapping unit you are in. You can even draw on them if you want. These maps can be obtained online of course
through the AACD ConserveAZ Portal, Web Soil Survey, Soil Web, or Google Earth (as described below) which is
much easier than dealing with paper maps. But sometimes it is useful, especially when planning specific
projects to have an actual paper map to work with.
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The Web Soil Survey (https://websoilsurvey.nrcs.usda.gov/app/) is the most complete source for all kinds of soil
maps and data. It is easy to learn how to use with the tutorials and explanations that can be found on the
website. Another training tool can be found on the AACD website.

There is no need to go into detail on how to access and use this website because it does a good job of explaining
this itself. So only a few things will be pointed out here.
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You are here: Web Soil Survey Home

The simple yet powerful way
to access and use soil data.

Welcome to Web Soil Survey (WSS)

Web Soil Survey (WSS) provides
soil data and information
| produced by the National
7| Cooperative Soil Survey. It is

i operated by the USDA Natural
Resources Conservation Service
(NRCS) and prowdes access to the largest natural
resource information system in the world. NRCS
1as soil maps and data available online for more
than 95 percent of the nation’s counties and
unticipates having 100 percent in the near future.
The site is updated and maintained online as the
single authoritative source of soil survey
information.

Soil surveys can be used for general farm, local,
and wider area planning. Onsite investigation is
needed in some cases, such as soil quality
assessments and certain conservation and
engineering applications. For more detailed
information, contact your local USDA Service
Center at the following link: USDA Service
Center or your NRCS State Soil Scientist at the

following link: NRCS State Soil Scientist.

Four Basic Steps
n Dot

: | Want To...

- Start Web Soil
Survey (WSS)

- Know Web Soil
Survey
Requirements

- Know Web Soil
Survey operation
hours

o Find what areas of
the U.S. have soil
data

o Find information
by topic

- Know how to
hyperlink from
other documents
to Web Soil Survey

- Know the SSURGO
data structure
- Use Web Soil

Survey on a mobile
device

Announcements/Events

- Web Soil Survey
3.4.0 has been
released! View
Web Soil Survey
release history

aSign up for e-mail

This is the home page for WSS. You can access
other data directly from this page. For example:

1. You can find a list of all current soil surveys
by state under “Archived Soil Surveys”.

2. You can find a description of each
recognized soil series (taxonomic unit) if
you know the name of it.



Areas of Interest

To obtain soil maps and other information about soils for a particular area, it is necessary to designate
an Area of Interest (AOI) in WSS. There are several ways to do it.

1. You can draw a rectangle that includes your planning area directly on the map, or you can form an
irregular polygon that follows the boundary of your planning area.

2. You can import a shapefile (GIS) that has the boundaries of the area you are interested in.

3. You can select an entire soil survey from a list on the website that contains all or part of your area
of interest.

The first two methods are better because they restrict the map and data produced to your planning
area. However, there is a limit of 100,000 acres for this approach, so it may not be useful for District
wide or watershed level AOls.

The third method can cover larger areas, but they may not match your planning area, i.e. there may
be parts of your planning area in more than one soil survey.
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slopes
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Soil map of a soil survey in the Tombstone area. Th|s survey covers over 1.5 m|II|on acres. The soil mapping units are listed by
number and name in the legend to the left. The acreage of each is given and the percentage of the survey area that each
makes up. You can print out the map and it has general information for each soil mapping unit. At this scale the map is difficult
to interpret because there are so many mapping units that it is impossible to label each or have a different color for each.
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For each mapping unit, there
are several kinds of
information available.
“Suitablities and Limitations”
refers to interpretations of
soil attributes for specific
uses or management.
Selecting one of the
categories produces a
dropdown list as shown here
for “land management”. The
suitability selected is
“Mechanical Treatment,
Shredder.” You can get a
description of how the soil is
rated for this purpose and
produce a map of the rating
for each soil mapping unit.
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complex, 3 to 45 percent slopes suited Chiricahua (30%) Slope (0.86)
102 Mabray-Rock outcrop complex, 3 to Moderately Mabray (60%) Slope (0.86) 37,799.7 2.2% . . . .
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percent slopes . . .
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sodic, 1 to 3 percent slopes (85%) . . . . . .
111 Monzingo-Ugyp complex, 1 to 20 Well suited  Monzingo (55%) 5,183.5 0.3% Thls ratlng IS for the Mcca I I ISter SOIII beca use It
percent slopes % . . . . .
Ugyp (15%) is the dominant soil series in the SMU. The
Ugyp (10%) . :
112 l;l:::e-riu;T:psetasils complex, 1to 5 Well suited Za.co (i:-%: ) 59140  0.3% Strongho|d soil may or may not be well suited.
uins, thick surface . .
(35%) The rating can also be applied to the component
Ruins (20%) . . “ . - T .
113 Nolam-Libby-Buntline complex, 1 to Well suited Nolam (40%) 36,579.7 2.1% Wthh |S mOSt Ilm |t|ng |f deS|red
10 percent slopes Libby (25%)
Buntline (20%)
114 Outlaw-Epitaph-Paramore complex, Well suited Outlaw (35%) 95,547.9 5.6%
0 to 15 percent slopes Epitaph (25%)
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The menu at right
shows the list of
interpretations
related to land
management that can
be assigned to each
soil mapping unit and
mapped with
acreages in your AOL.

The menu above shows categories of soil characteristics that can be
rated for each soil mapping unit in your AOI. For example, under Soil
Chemical Properties there will be dropdown list of such things a

cation exchange capacity, etc.
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Soil Web

Soil Web is an app that you can download on your cell phone — depending on which brand and model it is. This app
was developed by the University of California at Davis for the NRCS. It can be downloaded in the app store on your
phone. https://apps.apple.com/us/app/soilweb/id354911787

The app uses the GPS capability of your phone to identify where you are and how the soil mapping unit at your
location is classified.

It is a very useful tool for anyone that is doing field work, providing you have a phone signal.

This app can tell you which soil series are found in the mapping unit you are standing on in the field, but you must
verify which soil series or other component you are actually on by field observations, including possibly digging a
pit.


https://apps.apple.com/us/app/soilweb/id354911787

SoilWeb Get Soil Data
Locat|on Help

Welcome

The SoilWeb App simplifies the process of querying
and exploring USDA-NRCS detailed soil survey data
(SSURGO) at your current location.

Getting Started

Tap the "Get Soil Data" button to view the detailed
soil survey data for your current location. If
prompted, be sure to give SoilWeb permission to
access your location.

About

This app was developed by the California Soil
Resource Lab at UC Davis in collaboration with the
USDA-NRCS.

Web Links

Description of the SSURGO database

USDA-NRCS soils home page

Other applications available from the
California Soil Resource Lab

When you open the Soll
Web app in the field you
will see the page at the
left. Selecting “get soil
data” will produce the
screen at the right which
is the name and profile
profile of the soil series in
the soil mapping unit you
are located in. It also
shows the estimated
percentage of each soil
series in the mapping
unit.

SoilWeb Get Soil Data
Locatlon Help

Map unit: McAllister-Stronghold
complex, 3 to 20 percent slopes

McAllister 50%
Ustic Calciargids

30 em

41 cm

61 ecm

119 cm

152 em
fan terraces / Summit

Details ¥

Stronghold 30% > U

Ustic Haplocalcids

152 ecm
fan terraces / Summit



McAllister

LOCATION MCALLISTER AZ+TX
Established Series

Rev. MLR/JEJ/PDC/CEM

07/2012

MCALLISTER SERIES

The McAllister series consists of very deep, well
drained soils that formed in fan alluvium. McAllister
soils are on fan terraces and have slopes of 0 to 25
percent. The mean annual precipitation is about 14
inches and the mean annual air temperature is about 63
degrees F.

TAXONOMIC CLASS: Fine-loamy, mixed,
superactive, thermic Ustic Calciargids

TYPICAL PEDON: McAllister loam - irrigated
cropland. (Colors are for dry soil unless otherwise
noted.)

Ap--0 to 12 inches; brown (10YR 5/3) loam, brown
(7.5YR 4/2) moist; massive; slightly hard, friable,
slightly sticky and slightly plastic; many fine and few
medium roots; many fine and very fine irregular pores;
few fine gravel; strongly effervescent; moderately
alkaline (pH 8.2); clear wavy boundary. (10 to 16
inchec thicl)

DESCRIPTION DETAILS LINKS

Selecting the Mc Callister Series on the
screen show on the previous slide will
bring up a complete description of this soil
series. The picture at left shows a portion
of this description. By scrolling down, more
information will be found, including some
information on vegetation.

Previous versions of Soil Web also showed
ecological site information, but this is not
included in the current version.



Google Earth

Google Earth is another source of information about soils. Google Earth has a SoilWeb interface that is linked to the
NRCS soils data base. You can add this app to your Google Earth by going to the UC Davis website and downloading
it. https://casoilresource.lawr.ucdavis.edu/soilweb-apps/

Google Earth shows two levels of soil mapping. One is the general soil map which is used a broader scales and is
linked to the USDA STATSGO data base. The other is the more detailed mapping used in standard soil surveys and
linked to SSURGO data base. These maps show up at different zoom levels in Google Earth. By clicking on a mapping
unit, you get a pop up that identifies the mapping unit and its components with diagrams of the soil profiles. From
that you can also link to the extensive information on the soils in that mapping unit. You can print the Google Earth
Maps also.

Google Earth also provides a link to the ecological site description with lists of plant species and production
expected on that ecological site.


https://casoilresource.lawr.ucdavis.edu/soilweb-apps/
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At a larger scale (zoom
level) the mapping units
are delimited by yellow
lines and correspond to
the standard soil survey
delineations. The pop-up
show which soil series
are contained within
each mapping unit.
Selecting the blue
headings will provide
more information about
these soils.

This mapping unit occurs
within the general
mapping unit shown on
the previous slides but
only makes up a small
portion — these soils are
not even mentioned in
the pop up for the
general map.
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Soils Map Example

Write a description for your map.

A map can be printed using
Google Earth. This map can
also have any waypoints,
property boundaries, roads
or other information which
you have put on the map
using Google Earth.




ConserveAZ Portal

The AACD ConserveAZ Portal has a section on soils with several layers. You can produce a map and
download a report on these layers for any priority areas (AOI) you choose, e.g., a conservation
district, a watershed, or any area you draw on the map. The soils section contains a layer which will
produce a soil map of the entire AOI and will produce a report showing the acreage of each soil
mapping unit in the AOI. It will also provide maps of some other soil features such as factors
related to soil erosion, soil moisture holding capacity, etc. The information in the Portal will allow
you to identify the soil mapping units in your AOI and to get some data on their characteristics. The
main advantage to this is that the soils information will apply to the same AOI that you are using for
other attributes, such as land ownership, vegetation, and other attributes. Some of the other
sources described above may not have the information in a form that you can relate directly to
your AOI. So, it is suggested that you start with the ConserveAZ Portal to identify the soil mapping
units and relative importance of each within your AOI, then search for more detailed information
on the important soils from other sources.(See Technical References beginning with a “B” for more
information on how to use the Portal.)
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Soil map on
ConserveAZ Portal. At
an appropriate zoom
level, the soil survey
~ number and soil
mapping unit number
are shown on the map
using the “identify”
feature. The Name of
the soil mapping unit
is shown in the blue
box at left.

This feature can be
used to identify the
soil mapping unit
number and the
survey which includes
it. These identifiers

.~ can then be used to
m obtain detailed soil

information from WSS
or the relevant soil
survey document.
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68,517 24%
18,431 6%
11,880 4%
11,434 4%
9,756 3%
9.236 3%
8,420 3%
8137 3%
7,014 2%
6,702 2%
AOTR 204

You can also print out a soil map of a
priority area such as a ranch, watershed,
conservation district or other planning
area. The map to the right is of the
Redington NRCD.

The tables in the soil report will list the
different soil surveys that cover the priority
area (Redington) and give the acreage
covered by each survey.

Another table will give the name and
acreage of each soil mapping unit in the
priority area. The screen shot at left shows
a part of that table.

This map and tables will be in the Soil
Report generated by the Portal and can be
printed out for use in plans or other
documents.



Advantages of Using the ConserveAZ Portal as a first step in identifying soil mapping units and surveys covering your
priority area:

* A big advantage of using the ConserveAZ Portal for soil maps is that the map will match the boundaries of your
planning area exactly even if the soil survey boundaries do not.

e Also, there is no limit on the size of the priority area as there is in WSS, so you can make a map of a whole
conservation district or watershed no matter what the size of it. As stated previously, a soil map for a large area
may be hard to interpret due to its complexity, but the acreage figures generated may be useful.
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