
Attachment to MO5 SOIL TECHNICAL NOTE–7 
dated October 28, 2008 

 
Using Microsoft Access to Review Interpretations 

 
Purpose 
 
The purpose of this technical note guidance is to increase awareness of methods 
to review consistency of interpretations for mapunits and components in the 
National Soil Information System (NASIS) using the Microsoft (MS) Access Soil 
Survey Geographic (SSURGO) template database. 
 
Background 
 
The goal of any editing of data in NASIS is to improve the product that we 
provide to the customer.  However, with a database that has over 1,800 data 
elements and more than 80 interpretations, it is difficult to assess the impact that 
changes made have on the interpretations, and even more difficult to determine 
which of the changes made had the greatest impact.  For this reason, the Central 
Great Plains Major Land Resource Area (MLRA) Office Region 5 (MO5) 
encourages that all edits be made on a copy of the datamapunit (DMU) and the 
impacts on interpretations be documented and fully researched prior to 
refreshing data to the Soil Data Warehouse (SDW) and the Soil Data Mart 
(SDM). 
 
There are several ways to approach this documentation.  The NASIS has many 
reports available to view the changes.  Most of these reports are static and in a 
format that can be difficult to compare one DMU to another.  This guidance will 
show two methods that are more flexible and dynamic than NASIS, using MS 
Access and the SSURGO template database to compare two DMUs or to 
compare multiple DMUs. 
 
The MO5 views this process as a valuable quality control check for the edits 
being performed in update projects.  What effect did the edits that were made 
have, and are the results what was expected? 
 
This guidance assumes that the user can:  1) build a selected set in NASIS, 2) 
create a SSURGO export, and 3) retrieve the export and upload it into the 
SSURGO template database.  It also assumes a working familiarity with the 
SSURGO database structure and MS Access query building. 
 
Comparing Sets of Interpretations for two Datamapunits 
 
The first example is a method to compare differences between the same 
component in two different DMUs.  This method can be used to compare any two 
components, but it is really only appropriate to compare related components, or 
assess similarity, between two similar components.  If it is used to compare 
components of different slope classes or components with completely different 
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textures, this will show they are different in almost everyway.  Hopefully, you 
realized that from the beginning. 
 
In this example a copy of DMU MLRA 79 FUNMAR/FARNUM 0-1 JCW (hereafter 
referred to as DMU 1) was pasted and renamed MLRA 79 FUNMAR/FARNUM 0-
1 GLP (hereafter referred to as DMUv2).  Edits were made to DMUv2 and the 
DMU has been correlated to a mapunit in the test legend by making the 
appropriate entry in the correlation table.  Throughout this document, equate 
DMU with mapunit since the SSURGO template database does not have DMUs. 
 

 
 
 
At this point an export is created using the NASIS SSURGO export manager.  
Typically when comparing impact of edits to a single component, select all the 
national interpretations and any local interpretations that may have been 
developed.  For this example, 68 national interpretations important in the Great 
Plains (no forestry interpretations) were chosen.  After export, retrieve the export 
zip file and upload it into the SSURGO MS Access template. 
 
The selected set above had two legends.  Each legend had one mapunit, and 
each mapunit had two major components.  The export included 68 national 
interpretations. 
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The objective of the following steps is to create two queries that select the 
individual component and the interpretation output from NASIS .  Query one will 
have the interpretations from DMU 1, and query two will have the interpretations 
from DMUv2.  The column mrulename stores the national interpretation name 
and the column ruledepth is set to 0 to return the overall rating value and rating 
class for that interpretation.  Definitions of the table and column names are 
stored in the metadata, which is a series of tables in the MS Access database 
template. 
 

 
 
Note that areasymbol = “KTL999” to select from that legend, compname = 
“Farnum” to select one of the two components from that legend and ruledepth = 0 
to select the output of the mainrule or overall interpretation.  The column interphr 
is the fuzzy rating and interphrc is the rating class.  There are interpll, interpllc, 
interplr, interplrc, interphh, and interphhc also in the database that are ratings.  
These numbers and ratings are generated during the NASIS interpretation 
process.  The Soil Data Viewer (SDV) and Web Soil Survey (WSS), in most 
cases, use the output in interphr and interphrc. 
 
The screen shot above is the MS Access design view.  The following can be 
copied and pasted into the MS Access SQL view: 
 
SELECT legend.areasymbol, mapunit.mukey, mapunit.musym, 
component.compname, cointerp.mrulename, cointerp.ruledepth, 
cointerp.interphr, cointerp.interphrc 
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FROM legend INNER JOIN (mapunit INNER JOIN (component INNER JOIN 
cointerp ON component.cokey = cointerp.cokey) ON mapunit.mukey = 
component.mukey) ON legend.lkey = mapunit.lkey 
WHERE (((legend.areasymbol)="KTL999") AND 
((component.compname)="Farnum") AND ((cointerp.ruledepth)=0)); 
 

Page 4 of 24 



 

Output of query compare step 1   
 

 
 
 
Note 68 rows returned, one for each interpretation for Farnum in KTL999, the 
interpretations for DMUv2. 
 
When the query is returned correctly, save it as “compare step 1.” 
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Create a new query with areasymbol = “KS155”, compname = “Farnum” and 
ruledepth = 0, to get the interpretation output from the original DMU 1.   
 

 
 
 
Save query as “compare step 2.” 
 
SELECT legend.areasymbol, mapunit.mukey, mapunit.musym, 
component.compname, cointerp.mrulename, cointerp.ruledepth, 
cointerp.interphr, cointerp.interphrc 
FROM legend INNER JOIN (mapunit INNER JOIN (component INNER JOIN 
cointerp ON component.cokey = cointerp.cokey) ON mapunit.mukey = 
component.mukey) ON legend.lkey = mapunit.lkey 
WHERE (((legend.areasymbol)="KS155") AND 
((component.compname)="Farnum") AND ((cointerp.ruledepth)=0)); 
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Create a new query “compare step 3” that looks at the first two queries. 
 

 
 
After these two queries are added to query “compare step 3,” the relationship 
between the two tables has to be built.  The two are related on mrulename 
and compname. 
 
SELECT [compare step 1].areasymbol, [compare step 1].musym, [compare step 
1].compname, [compare step 1].mrulename, [compare step 1].interphr, [compare 
step 1].interphrc, [compare step 2].areasymbol, [compare step 2].musym, 
[compare step 2].compname, [compare step 2].interphr, [compare step 
2].interphrc 
FROM [compare step 1] INNER JOIN [compare step 2] ON ([compare step 
1].mrulename = [compare step 2].mrulename) AND ([compare step 1].compname 
= [compare step 2].compname); 
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Output from query “compare step 3.” 
 

 
 
 
The resulting output has the interpretation for the Farnum component from  
DMU 1 and DMUv2, side by side. 
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Step 4 is to limit the output to those interpretations that have changed because of 
the edits. 
 

 
 
This query is basically the same as step 3.  However, criteria are added to 
compare the output from the first to the second and only return those rows that 
are different.  The fuzzy rating is compared because in some cases, the rating 
class may still be the same, but the fuzzy number may be different.  The general 
format for the compare criteria is: 
 
<>[table_name]![column_name]  
 
The <> means not equal. 
 
SELECT [compare step 1].mrulename, [compare step 1].areasymbol, [compare 
step 1].musym, [compare step 1].compname, [compare step 1].interphr, 
[compare step 1].interphrc, [compare step 2].areasymbol, [compare step 
2].interphr, [compare step 2].interphrc 
FROM [compare step 1] INNER JOIN [compare step 2] ON ([compare step 
1].compname = [compare step 2].compname) AND ([compare step 1].mrulename 
= [compare step 2].mrulename) 
WHERE ((([compare step 2].interphr)<>[compare step 1]![interphr])); 
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Note that in this example the edits resulted in 15 interpretations being different.  
In most cases of update work, if the results are what was expected, there is no 
need to take this any further as this will document that we have improved the 
product that we are delivering to the customer. 
 
In this example the Farnum from DMU 1, KS155 was more limited than the 
edited DMUv2 from KTL999. 
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Procedures for Comparing Interpretations from Multiple Mapunits 
 
The preceding method is good for tracking changes created by edits.  However, if 
the interest is evaluating interpretations and how they differ across a wide 
geographic distribution for a given mapunit, a different methodology is 
appropriate. 
 
For this example, a selected set of Dennis components throughout MLRA 112 
was built.   
 

 
 

    
 
 
The SSURGO export with 68 interpretations was created and uploaded into the 
MS Access template. 
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The first query will set up a table or subquery that contains the mrulename=0 to 
isolate those rules in preparation of building a crosstab query.  This can be a 
table or a query, but it will be referenced in the next step.  This query also sets up 
a column called “reasons” that concatenates interplrc and the reasons for the 
limitation.  The reasons are retrieved using a built-in report function called 
“GetInterpReason” that comes with the SSURGO template database. 
 
This is the format for the query called “1 limit to rule depth zero, and mrulename.” 
 

 
 
 
This query sets up the next few steps and separates the ruledepth 0, and 
concatenates the rating class and reason for the limitation into a column called 
“reason.” 
 
SELECT cointerp.mrulename, cointerp.ruledepth, cointerp.interphr, 
cointerp.interphrc, cointerp.cokey, [interphrc] & ": " & 
GetInterpReasons([component.cokey],[mrulename],1) AS reason 
FROM component INNER JOIN cointerp ON component.cokey=cointerp.cokey 
WHERE (((cointerp.ruledepth)=0)); 
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In its simplest form, a crosstab query requires three fields.  One field will group 
for row headings, the second field will group by column heading, and the third 
field is the value.  There are several options on how the value is handled.  This is 
the format for a query called “2a crosstab one interp (aggregates).” 
 

 
 
 
TRANSFORM First([1 limit to rule depth zero, and mrulename].reason) AS 
FirstOfreason 
SELECT mapunit.muname 
FROM legend INNER JOIN (mapunit INNER JOIN (component INNER JOIN [1 
limit to rule depth zero, and mrulename] ON component.cokey = [1 limit to rule 
depth zero, and mrulename].cokey) ON mapunit.mukey = component.mukey) ON 
legend.lkey = mapunit.lkey 
GROUP BY mapunit.muname 
ORDER BY mapunit.muname 
PIVOT [1 limit to rule depth zero, and mrulename].mrulename; 
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The resulting output has the mapunit name for rows and the interpretations as 
column headers.  The problem with this format is that all mapunits with the same 
name are grouped together and the first interpretation is listed.  If two mapunits 
with the same name have different interpretations, only one is shown in this 
format.  Note, only 45 rows were returned.  This step is not necessary, but is 
shown to familiarize users on how crosstab queries and grouping work.  There 
are 45 rows since there are 45 unique mapunits in this data set.  There are 68 
columns, one column for each interpretation. 
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By adding areasymbol as an additional row grouping criteria every unique 
areasymbol, muname will show in the output.   
 
This query is named “2b crosstab interp no_aggregation.” 
 

 
 
 
TRANSFORM First([1 limit to rule depth zero, and mrulename].reason) AS 
FirstOfreason 
SELECT legend.areasymbol, mapunit.muname 
FROM legend INNER JOIN (mapunit INNER JOIN (component INNER JOIN [1 
limit to rule depth zero, and mrulename] ON component.cokey = [1 limit to rule 
depth zero, and mrulename].cokey) ON mapunit.mukey = component.mukey) ON 
legend.lkey = mapunit.lkey 
GROUP BY legend.areasymbol, mapunit.muname 
PIVOT [1 limit to rule depth zero, and mrulename].mrulename; 
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Output from query “2b crosstab interp no aggregation” note that now there are 
145 rows, one for each mapunit in the database.  Also, note that mapunits with 
the same name have different limitations and reasons for the limitation.  There 
are 68 columns, one for each interpretation in this SSURGO output. 
 

 
 
 
This query can be further modified to look at selected interpretations by using 
qualifying criteria in the mrulename column, or changing from interphrc to 
interphr to view the fuzzy numbers. 
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Spatial Review and Distribution 
 
The SDV is a great tool for viewing the spatial distribution of soil properties and 
interpretations.  In some circumstances however, the SDV may not be available 
and does not allow for any flexibility or modification. 
 
The SDV basically operates by creating a temporary table with mukey and the 
interphrc columns for the mrulename (Interpretation) and setting the symbology 
based on interphrc.  Depending on the interpretation chosen and the other 
parameters selected, it gets the data from one of two tables in the SSURGO 
database, muaggatt or cointerp. 
 
Queries similar to those used in the above examples can be used to create 
thematic maps of interpretations.  The query to make the following map qualifies 
mrulename to “ENG – Sewage Lagoons,” rule depth =0, and creates the column 
header “category” using the concatenation of reasons, and adds mukey so that 
the results can be joined in ArcMap to the attribute table.  The SSURGO function 
GetInterpReasons is used to concatenate the interpretation rating class and 
reason for limitation. 
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With this methodology it is important to remember how the selected set was built.  
If all components of a complex, or undifferentiated group, are in the SSURGO 
download, it will only show the results of one component.  In this example, only 
the Dennis component was selected in the NASIS selected set, so only Dennis is 
in the SSURGO download. 
 
SELECT cointerp.mrulename, cointerp.ruledepth, cointerp.interphr, 
cointerp.interphrc, cointerp.cokey, component.mukey, [interphrc] & ": " & 
GetInterpReasons([component.cokey],[mrulename],2) AS category 
FROM component INNER JOIN cointerp ON component.cokey = cointerp.cokey 
WHERE (((cointerp.mrulename)="ENG - Sewage Lagoons") AND 
((cointerp.ruledepth)=0)); 
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After creating a table from the output of the query, join the table to the attribute 
data in ArcMap.  Set the Symbology in ArcMap layer properties to Categories by 
unique values. 
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This methodology works for one interpretation at a time.  In its simplest form it is:  
select one interpretation, ruledepth=0, mukey; save as table; join to attribute 
table in ArcMap.  To do a second interpretation, requires this to be completed 
again. 
 
There is a way to add multiple interpretations to the attribute table at one time.  
For this example all ENG interpretations are going to be appended to the 
attribute table at one time.  This technique is somewhat cumbersome, but in the 
long run is less time consuming.   
 
The query “2b crosstab interp no aggregation” was modified as follows and 
saved as “4 crosstab interp with mukey.” 
 

 
 
 
Mukey replaces musym and muname as row heading, the column mrulename 
has criteria to select only the 16 interpretations that begin “ENG,” and the column 
“reason” was previously calculated using the SSURGO GetInterpReasons 
function. 
 
TRANSFORM First([1 limit to rule depth zero, and mrulename].reason) AS 
FirstOfreason 
SELECT mapunit.mukey 
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FROM legend INNER JOIN (mapunit INNER JOIN (component INNER JOIN [1 
limit to rule depth zero, and mrulename] ON component.cokey = [1 limit to rule 
depth zero, and mrulename].cokey) ON mapunit.mukey = component.mukey) ON 
legend.lkey = mapunit.lkey 
WHERE ((([1 limit to rule depth zero, and mrulename].mrulename) Like "ENG*")) 
GROUP BY mapunit.mukey 
PIVOT [1 limit to rule depth zero, and mrulename].mrulename; 
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Output from “4 crosstab selected interp with mukey” (in worksheet view)  
 

 
 
 
MS Access does not allow you to save the output of a crosstab query as a table 
in the database and ArcMap does not allow joining to a query.  The output can, 
however, be exported to MS Excel and saved as a .dbf file.  The .dbf file can then 
be joined to the ArcMap attribute table based on mukey and all ENG 
interpretations are ready for spatial review.  Be aware that in the .dbf file, you 
must make certain the column width must be set to auto-fit selection before you 
save the file.  Also, be aware that the column headers will be truncated to 10 
characters when joined in ArcMap.  It is possible to export all of the 
interpretations to MS Excel, but ArcMap can not handle the huge dataset that this 
creates. 
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ArcMap attribute table with ENG interpretations joined, ready for display by 
category. 
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