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Introduction 

Methodology 

One of the primary roles of the Tribal Records Office is Tribal Enrollment Services. 
Enrollment Services provides for the compilation and documentation for the Pueblo 
Membership by maintaining demographic data in the Pueblo’s electronic database. 
Tribal Records uses these enrollment records to compile an annual census, send out 
bulk mailings, and to generate statistical data for use by various intra-agencies for 
federal funding purposes. For this reason, it is important to have the most accurate 
address and location data in the database. The purpose of this project is to develop 
and test a protocol for enrollment records to be standardized and verified, and 
updates to be made to the electronic database using Geographic Information Systems 
(GIS) and other geographic tools. 

Results 
After address standardization and verification, the matched address count improved 
for all geographic regions. Overall, the number of matched addresses improved for 
118 Tribal member addresses (Table 3). Of these, 2 tied addresses were matched, and 
116 unmatched addresses were matched. Additionally, several other minor address 
errors (that did not affect geocoding) were discovered and corrected in the 
Enrollment database.  

Next Steps/Conclusion 
The final steps to achieve the optimum results are currently underway: 
  
1. For the unmatched addresses in El Paso County, the current street centerline 

shapefile (from which the address locator was created) is being compared to the 
unmatched addresses. The accuracy of the geocoding is limited to the accuracy of 
the data contained in the street centerline shapefile. Errors found within this 
shapefile will be tabulated and then submitted to the City of El Paso GIS Division 
for correction.  

2. Any unmatched addresses that are not found to contain errors using the Smarty 
Streets address validation tool are reported back to the Tribal Records Office for 
further investigation. The individual Tribal member may need to be contacted 
directly to confirm the address on file, and then make corrections as needed. 

3. Investigate matched addresses with less than 100% match to improve accuracy. 
  
While this process is consistently ongoing, a protocol has been tested and is now in 
place. At any given point in time, the Tribal Records Office can export tribal member 
address data, which the GIS Department will geocode and then perform address 
standardization and verification on the tied and unmatched addresses. This will allow 
for consistent updates and improvements of the Pueblo’s electronic database, and 
maintain a current shapefile for geospatial analysis and map creation. 

Ysleta del Sur Pueblo’s Tribal Records Office is the official data collection and 
demographic clearinghouse for the Pueblo. The office gathers and collects 
information to maintain the Enrollment database. The Tribal Records Office collects 
and updates the Enrollment database in a variety of ways. Tribal Members may visit 
the Tribal Records Office in person and complete hard copies of forms, or they may 
call in and report changes over the telephone. Regardless of the method of 
communication, all of the changes are transferred manually to the Enrollment 
database. This manual form of database maintenance relies heavily on the actions of 
people, which increases the possibility of human error.  Street names may be entered 
incorrectly (e.g., “Knight Rider Drive” vs. “Nightrider Drive”), zip codes may have 
digits transposed, or other errors may occur.  
In partnership with the GIS Division of the Environmental & Natural Resources 
Department (ENRD), the Tribal Records Office can benefit from Geographic 
Information System (GIS) software and geocoding. Geocoding plots addresses as data 
points on a map by associating information from various sources based on spatial 
references. This requires good and reliable datasets for both the input and the 
reference datasets. If an address is not correctly recorded in the Enrollment database, 
it will not geocode properly. Conversely, correct addresses will not geocode if the 
geographic reference data used is incorrect. Therefore, this protocol will help identify 
errors in the input and the reference datasets used  in the GIS to execute the process, 
and execute a course of action to correct this data. 

The overall project process flow chart is illustrated in Figure 1. First, Tribal member 
address data is obtained from the Enrollment database. To protect confidentiality, the 
Tribal Records Office only sends the essential data needed for geocoding (Table 1). 
Additionally, a unique identifier (“Linking Value” field) is attached to each member’s 
record to tie back any data that needs to be updated or further investigated by Tribal 
Records.  

All Addresses 

Initial Results After Correction Percent Change 

Matched 2,787 2,905 3.44% 

Tied 45 43 -0.06% 

Unmatched 305 189 -3.38% 

PO Box 89 89 No change 

No address 201 201 No change 

Other 2 2 No change 

Total 3,429 3,429 

Value Description 

EnrollmentNumber Enrollment Number assigned by Tribal Records 

EnrollmentStatus Indicates Enrolled or Descendant 

GeoLocationMail Geographic region assigned by Tribal Records 

MbrAge Tribal member’s age 

MbrGender Tribal member’s gender 

MailAddress1 Tribal member’s street address 

MailCity Tribal member’s city 

MailState Tribal member’s state 

MailPostal Tribal member’s postal code 

Geographic 

region(s) assigned 

by Tribal Records 

Reference Data 

Used 

Agency 

Responsible for 

Reference Data 

Address Locator 

Created 

Old Reservation 
YDSP Street 
Centerlines 

YDSP GIS 
Department 

On Reservation 

New Reservation 
YDSP Street 
Centerlines 

YDSP GIS 
Department 

On Reservation 

El Paso 
El Paso Street 

Centerlines 
City of El Paso GIS 

Division 
El Paso 

Las Cruces 
ArcGIS Online 

Geocoding Service 
ESRI Out of Town 

Out of Town 
ArcGIS Online 

Geocoding Service 
ESRI Out of Town 

Background 

Tied and unmatched addresses were further investigated. For this step, the 
Representational State Transfer Application Programming Interface (REST-API) on the 
Smarty Streets website was used for address standardization and verification. Smarty 
Streets is a commercial and free street address validation and geocoding service, 
available at www.smartystreets.com.  

Table 1. Tribal member address data received from Tribal Records.  

Figure 1.  Overall project process flow chart. 

Table 2. Spatial data used to create address locators for geocoding.  

Table 3. Tribal member address data received from Tribal Records.  
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Shapefiles created for each geographic region were then combined into one master 
shapefile, which is now available for use for geospatial analysis and map creation,   
reflecting the spatial distribution of the Tribal member addresses. Figure 3 is a map 
of geocoded Tribal member addresses. 
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Next, the ArcMap geocoding process is executed.  The geocoding process  flow chart 
for the El Paso geographic region is illustrated in Figure 2. Address locators were 
created. Address locators convert textual descriptions of locations into geographic 
features. Based on the reference data available, it was determined that three different 
address locators would yield the best results when geocoding the tribal member 
addresses in the geographic regions assigned by Tribal Records (Table 2). 

Figure 3. Map of geocoded Tribal member addresses (after corrections). 

The census data was then sorted for geocoding based on the geographic regions. Data 
was sorted in Microsoft Excel, grouping addresses by the address locator that will be 
used when geocoding. Additionally, P.O. Box addresses were isolated, as they will be 
geocoded to the zip code level using the ArcGIS Online Geocoding Service. Tribal 
records with no address data (blank addresses, incarcerated or institutionalized) 
were also removed from the data tables. Sorting yielded 4 tables (.csv files) for 
geocoding: On Reservation, El Paso, Out of Town, and P.O. Boxes. 

The first round of geocoding was conducted using the four data tables and three 
address locators. After the geocoding process, the attribute table for each of the 
Geocoding Result layers is exported to investigate the unmatched addresses. Tables 
are sorted by the Status attribute, which is a code indicating whether the address was 
matched. This attribute has values of "M" for matched addresses, "U" for unmatched 
addresses, and "T" (tied) for addresses for which there was more than one candidate 
with the best match score.  

Figure 2. Geocoding process flow chart for El Paso geographic region. 

During address standardization and verification, a list of recommended changes was 
recorded and forwarded to Tribal Records to update the Tribal Records electronic 
database. The 4 original tables/.csv files (On Reservation, El Paso, Out of Town, and P.O. 
Boxes) were also updated, and the geocoding process was repeated. The Geocoding 
Result layers were merged into one shapefile, representing the geocoded Tribal 
Member addresses. This shapefile is now available for geospatial analysis and map 
creation.   

http://www.smartystreets.com/

