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Public Use Microdata 
Areas (PUMA) 101



What are Public Use Microdata Areas (PUMAs)?

• What?
• Non-overlapping, statistical geographic areas that 

partition each state or equivalent entity into 
geographic areas containing no fewer than 
100,000 people.

• When?
• Defined every ten years 

• Who? 
• State Data Centers (SDCs) are primary participants 

for PUMA delineation.
• Local inputs from stakeholders are encouraged

• Why?
• For the tabulation and dissemination of the 

decennial census and American Community Survey 
(ACS) Public Use Microdata Sample (PUMS) data.



When do we utilize the ACS PUMS file?

Tarrant County
Total: 1,018,656

No vehicle available 16,310
1 vehicle available 185,466
2 vehicles available 449,541
3 vehicles available 228,033
4 vehicles available 99,858
5 or more vehicles available 39,448
Male: 548,505

No vehicle available 8,389
1 vehicle available 86,120
2 vehicles available 246,966
3 vehicles available 127,334
4 vehicles available 56,418
5 or more vehicles available 23,278

Female: 470,151
No vehicle available 7,921
1 vehicle available 99,346
2 vehicles available 202,575
3 vehicles available 100,699
4 vehicles available 43,440
5 or more vehicles available 16,170

Table. Sex of Workers (16+ years old) by Vehicles Available

• What if we also need to consider 
another factor, such as age?

• Census Bureau does not pre-tabulate 
worker’s vehicle availability by sex AND age.

• Need to customize the tabulation using an 
individual level ACS sample data (along with 
the sample weights)

Source: 2020 ACS 5-Year Table B08014



The ACS PUMS file

• Fully customizable individual data versus data confidentiality
• ACS data provide many variables/attributes
• For geographies with relatively few people, attackers can identify 

individual’s detail information by cross-referencing all the attributes

• To protect ACS survey respondents’ confidentiality
• The required population size to insure confidentiality is 100,000+ people
• The closest available existing geography with that population size would be: 

county (and its equivalency)
• However, many counties do not have a population of 100,000+ 
• Census Bureau needs to “create” a specific type of geography for the 

PUMS file, which are the PUMAs



PUMAs - examples

Census Tract (2020)
County
PUMA (2020)

1. Single county with multiple PUMAs 
(counties with a large population)

PUMA 02501: Tarrant County (Northeast)--Grapevine, 
Southlake & Colleyville Cities
.
.
.
PUMA 02516: Tarrant County (Northwest)--Fort Worth 
(Northwest) & Saginaw Cities

2. Single county in a single PUMA

PUMA 01400: Kaufman County

3. Multiple counties in a single PUMA
(counties with a small population)

PUMA 00100: Panhandle Regional Planning Commission 
(Outside Potter & Randall Counties)



2020 PUMA 
delineation process



Criteria for PUMAs

Minimum population of 100,000 people (hard threshold)

Consider splitting PUMAs of 200,000+ people (soft threshold)

PUMAs do not cross state boundaries

The smallest unit for PUMA development is Census Tract

PUMAs should be geographically contiguous

85 character maximum length for PUMA names



Platform and tools for the PUMA delineation

• Platform:
• QGIS (v 3.4.4)
• Geographic Update Partnership Software (GUPS), an add-on app

• Tools
• Texas 2010 PUMA boundaries layer
• Census Tract total population (2020 counts) is provided in GUPS
• Data spreadsheet with population trend analysis and extrapolated to 2030
• Census Block Group layer with population change info between 2010-2019
• Texas Council of Government (COG) boundary layer
• Esri Street map imagery 



PUMA delineation process – step 1

• Inserted the Texas 2010 
PUMA boundaries layer to 
QGIS

• GUPS highlights PUMAs 
(based on 2020 population 
counts) in three types

• The Blank/White polygons 
are Census Tracts with 
boundary changes in 2020



Step 2 – Addressed Census Tracts with boundaries changes in 2020

Census Tract (2020)
PUMA (2010)
PUMA (2020)
County



Step 3 – Locate PUMAs that need to be modified

• GUPS highlights PUMAs
• PUMAs with 200,000+ people (based on 2020 population counts)
• PUMAs with < 100,000 people (based on 2020 population counts)

• Non-highlighted PUMAs but need to make sure their 
potential population changes (extrapolated trend) are taken 
into account for the decade of 2020-2030



Tools to inform the delineation decisions
 Data Spreadsheet with Population trend analysis and extrapolated to 2030



Tools to inform the delineation decisions

Census Tract (2010)
Census Tract (2020)
PUMA (2010)
PUMA (2020)
County

Census Block Group level layer with population change between 2010-2019



Addressed PUMAs with 200,000+ people

Census Tract (2020)
PUMA (2010)
PUMA (2020)
County

• Solution: expanded the 
Lubbock City (Central) PUMA 

PUMA 00501: South Plains Association of Governments--Lubbock 
County--Lubbock City (Central)



Addressed PUMAs with 200,000+ people

PUMA 00800: Texoma COG--Grayson, Cooke & Fannin Counties
PUMA 00900: Hunt & Rockwall Counties--
Rockwall, Greenville & Dallas (Far Northeast) CitiesCensus Tract (2020)

County
PUMA (2020)

• Solution: maintained the historical PUMA boundaries (2010)



Census Tract (2020)
PUMA (2010)
PUMA (2020)
County

Addressed PUMAs with <100,000 people

• Solution: expanded the San Antonio City (Northwest) – Inside Loop I-410 PUMA 



A complex case to modify PUMAs < 100,000 people

Solution:
1. Added Live Oak County,  and PUMA name changed to Coastal Bend COG (Central) & Willacy 
County; PUMA number changed to 4807700
2. Added La Salle and Dimmit Counties and removed Live Oak County, and PUMA name changed 
to South Texas Development Council (South) & Coastal Bend COG (West) & Dimmit & La Salle; 
PUMA number changed to 4807600 
3. Remove La Salle and Dimmit Counties, and PUMA name changed to Middle Rio Grande 
Development Council--Excluding Dimmit & La Salle Counties; PUMA number changed to 4807500  

Census Tract (2020)
PUMA (2010)
PUMA (2020)
County



Texas 2020 PUMAs – final results 

• 212 PUMAs
• 16 Census Tract boundary change 

cases
• 5 PUMAs were expanded to include 

more population
• 7 out of the 9 PUMAs with 200,000+ 

people were split into two new 
PUMAs

• Texas 2020 PUMA delineation was 
submitted to Census Bureau on 
1/31/2022



Questions & Answers
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