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Soil Survey Basics 

✓ Identify Resource Concerns  

✓ Select Conservation Practices  



National  Cooperative  Soil Survey (NCSS) 
Soil surveys are made by NRCS in cooperation with other  Federal, 

State,  and local agencies; private entities; and universities. 

NRCS  Soil and Plant Science Division (SPSD) 
Oversees national soil survey activities, including coordination of 

NCSS activities, soil survey staff,  soil survey reports, and soils 

information used in NRCS policy and programs.. 

MLRA  Soil Survey Offices  
Responsible for conducting local soil survey  activities. 



Major Land Resource Areas 
(MLRAs) 



Other Soil Survey Acronyms 

SSURGO  - Soil Survey  Geographic  Database (Digital soils data) 

NASIS - National  Soil  Information System   

WSS  – Web Soil Survey is official  Soil  Survey Data 

Soils 2026 
Completion of an authoritative  initial Soil Survey by 2026 
through varied and novel approaches. 

Coverage  in Web Soil Survey for 390 million remaining 
acres currently without digital  data. 



Pennsylvania NRCS  Soils/GIS Staff 
Yuri Plowden, State Soil  Scientist 

John Chibirka, Resource Soil  Scientist, Southeast PA 

Keith Shadle, Resource Soil  Scientist, Northeast PA 

Tyson Myers, Resource Soil  Scientist, Western PA 

Kefeni Kejela, Urban Cons/Soil  Scientist, Leesport, PA 

Tyson Myers, Resource Soil  Scientist, State  Office 

Marcie Dunn, State  GIS Specialist 

Anthony  Anastasi, State  Business  Tools  Coordinator 

Soil  Survey  Offices  that are responsible for PA data:  Mill  Hall, PA, Morgantown, WV, 

Frederick, MD, Marietta, OH, Belmont, NY 





Soil Survey Basics 

• Delineate different kinds of soils across the landscape. 

• Predict soil  behavior for different land uses. 

• Highlight limitations and  hazards inherent in the soil. 



Soil Series 

• Basic  grouping of soils with 

similar horizons and 

characteristics. 

• Berks 

• Brinkerton 

• Hagerstown 

• Hazleton 

• Holly 

• Weikert 



 Map Units 

• The basic unit of a  

soils map. 

• Each individual area 

of soil  on a map is a 

delineation. 

• Soil  delineation boundaries are drawn wherever there 

is a significant change in the type of soil. 



Map Unit Design – Landscape Position 

Soil delineations 

typically relate to the 

landform (e.g., 

floodplain, backslope, 

terrace) 

 

  



 

  

  

 

Map Unit Components 

• Map units are not 100% pure 

• Map units take the name of 

their Major Components. 

• Inclusions within the map unit 

are called Minor Components. 



USDA 
United States Department of Agriculture -

Map Unit Components 

BkB-Berks channe1ry s illt lo•am,, 3 to• 8 p•ercent slo•pes 
Map Unit Composition 

Berks and similar soils: 85 percent 
Minor components: 15 percent 
Estimates are based on observations1 descriptions, and transects of the .mapunit. 

Minor Components 

Weikert 
Percent of map unit: 10 percent 
Landform: Ridges 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Side slope 
Down-slope shape: Linear Brinkerton 
Across-slope shape: Convex Percent of map unit: 5 percent 

Other vegetative classification: Draughty Shales Landform: Ridges 
Landform position (two-dimensional): Footslope 

Hydric soil rating: No Landform position (three-dimensional) : Base slope 
Down-slope shape: Concave, linear 
Across-slope shape: Linear, concave 
Hydric soil rating: Yes 



 Soils Map and Legend 



USDA - United States Department of Agriculture 

Map Information 
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MAP INFORMATION 

The soil surveys that comprise your AOI were mapped at 
1:15,800. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

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

Source of Map: Natural Resources Conservation Service 
Web Soi l 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: Dauphin County, Pennsylvania 
Survey Area Data: Version 15, Sep 19, 2018 

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

Date(s) aerial images were photographed: Mar 29, 201 1- Apr 
14, 2011 

The orthophoto or other base map on which the soil lines were 
complied 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. 



   Soil Map Scale vs. Original Soil Survey 



 Map Scale 



Soils Information 



  

   
  

  

 

Conservation Desktop – Soils Map and Report 

CD-CART Lesson 16.5 Create Soils Map and 
Report & Upload to DMS 

CD-CART Lesson 20.1: Export Land Units or 
Practices to a Shapefile 

(NRCS State, Field & Technical 
SharePoint>Conservation Desktop>Lesson Plans) 



Use Soil Survey to Ide ntify 
➢ Resource Concerns 

➢ Suitability for Conservation Practices 

• Steep land  

• Soil stability  

• Soil permeability   

• Flooding  or Ponding 

• Seasonal  high-water  table  

• Soil Depth 

• Hydric or non-hydric? 



  Web Soil Survey – Official Soil Survey Data 



 Field Office Tech Guide – Section II 



USDA - United States Department of Agriculture 

0 FIELD OFFICE TECHNICAL GUIDE 

FOTG> Section II> Soils 

Create County Soil Reports 

Section 2 - atural and Cultural Resources 
nformation 

Climatic Data 

Cultura Resources Information 

Soils Information 

Archived Soil Su eys 

Highly Erodible Soil Lists 

Hydric Soil List 

LESA 

I Soll Data Download 

Soils Legend 



 

Use FOTG link to launch 

Web Soil Survey 

Create County Soil Reports 



 SoilWeb – Displays official SSURGO data 



Priority Resources Inventory 



 

 

Web Soil Survey Tips 

Import a Zipped Shapefile 
• Use a shapefile created in 

Conservation Desktop to set 

the Area of Interest (AOI) 





 Web Soil Survey Tips 

Suitability and Limitations 

Land Classification Group 
• Farmland Classification 

• Hydric Rating 

• Nonirrigated Capability Class 



 Nonirrigated Land Capability Class 



Land Capability  Class 

• Land capability classification shows the suitability of soils 

for most kinds of field  crops. The soils are grouped 

according to their limitations, the risk of damage, and the 

way they respond to management. 

• Capability classes are designated by the numbers 1 

through 8. The numbers indicate progressively greater 

limitations and narrower choices for  practical  use. 



 Nonirrigated Land Capability Class 



 

  
   

 

Farmland Classification 

Identifies the location and extent of the soils that 
are best suited to food, feed, fiber, forage and 
oilseed crops. 



 Farmland Classification 



 
 
  

Hydric Soils Map 

Soils that formed under conditions of saturation, flooding, or 
ponding long enough during the growing season to develop 
anaerobic conditions in the upper part. 



 Web Soil Survey Tips 

Suitability and Limitations 

Soil Qualities and Features 
• Depth to Restrictive Layer 

• Drainage Class 

• Hydrologic Soil  Group 

• Representative Slope 



 Web Soil Survey Tips 

Suitability and Limitations 

Soil Health Properties 
• Bulk Density 

• Organic Matter 

• Soil  Reaction (pH) 

• Surface Texture 



 WSS Tips 
Suitability and Limitations 

Disaster Recovery Planning 
• Composting  Facility – Surface 



Suitability and Limitations Ratings 

Building Site Development 
• Shallow Excavations 



 WSS Tips 

Soil Reports 

AOI Inventory 
• Map Unit Description 



WSS  Tips 
Soil Reports 

AOI Inventory 
• Map Unit Description 

(Brief, Generated) 



 

 

 WSS Tips - Create a Custom Report 

Soil Reports – 
AOI Inventory 
Selected Soil Interpretations 

• AGR GRL 

• AWM MIL 

• DHS Septic 

• ENG SOH 

• FOR URP 



 Selected Soil Interpretations – Custom Report 



Soil Reports WSS  Tips 

Soil Qualities and Features 

Soil Features 

Engineering  considerations: 

• Restrictive Layer 

• Subsidence 

• Potential for frost action 

• Risk of corrosion 



Soil Reports – Conservation Planning 

• Slope and Slope Length 

• T factor 

• Kf Factor 

• Drainage 

• Nonirrigated Capability Class 

• Hydrologic Soil Group 



Soil Report – Engineering Properties 

• Hydrologic Soil Group 

• USDA Texture 

• Unified and AASHTO Classifications 

• Percentage passing  sieve number 

• Liquid Limit 

• Plasticity Index 



 Soil Reports – Water Features 

• Hydrologic Soil Group 

• Surface Runoff 

• Water table 

• Ponding 

• Flooding 



  WSS - Saving and Printing Reports 



Pennsylvania NRCS  Soils/GIS Staff - 2023 

Yuri Plowden, State Soil Scientist 

John Chibirka, Resource  Soil Scientist,  Southeast PA 

Keith Shadle, Resource Soil Scientist, Northeast PA 

Tyson Myers, Resource Soil Scientist,  Western PA 

Kefeni Kejela, Urban Cons/Soil Scientist,  Leesport,  PA 

Tyson Myers, Resource Soil Scientist,  State Office 

Marcie Dunn, State GIS  Specialist 

Anthony  Anastasi, State Business Tools Coordinator 
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