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This volume includes the last six chapters of the History: 2000 Census of Population and Housing.
These chapters present detailed descriptions of many aspects of Census 2000, from geographic
support and address list preparation through the creation and dissemination of census data prod-
ucts, the evaluation and experimental programs, the resolution of census-related litigation, and
the conduct of the census in Puerto Rico and the Island Areas.

Chapter 7, “Census Geography and the Geographic Support System,” describes the proce-
dures the Census Bureau used to produce maps for data collection and tabulation purposes, as
well as the operations undertaken to update and improve the TIGER® system. Chapter 8,
“Addresses and Questionnaire Printing and Mailing,” describes the creation and mainte-
nance of the master address file and its decennial census derivative file and summarizes the pro-
cess of printing census questionnaires, inserting them into properly addressed envelopes, and
delivering them to the correct addresses. Chapter 9, “Data Products and Dissemination,”
describes the tabulation data files from which data products were created, the various series of
data products, and the ways the Census Bureau disseminated census data to the public and to
other government agencies. Chapter 10, “Testing, Experimentation, Evaluation, and
Coverage Measurement Programs,” reviews the goals and results of the experiments embed-
ded in Census 2000 and the evaluations of the operations and procedures the agency conducted
in the course of taking this census. Chapter 11, “Legal Issues,” describes census-related legis-
lation, the disagreements over the uses of sampling in the census and how they were resolved,
census-related Freedom of Information Act requests, and the lawsuits to which the census gave
rise. Chapter 12, “Puerto Rico and the Island Areas,” discusses census operations and proce-
dures in Puerto Rico and the Island Areas.

Volume 1 of this History: 2000 Census of Population and Housing covers such topics as the plan-
ning activities for the census, questions included on the census short form and census long form,
programs that publicized the census and generated community partnerships, methods of distrib-
uting the census forms and collecting information, and the systems for reading and processing
the data collected.
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Census Day, 2000

By the President of the United States of America

A Proclamation

Every 10 years, as mandated by our Constitution, all persons living in the United States are called
upon to participate in the census. As the foremost method of gathering information about our Nation,
the census plays a crucial role in helping us to maintain our democratic form of government.

An accurate census helps to ensure that the rights and needs of every person are recorded and recognized
as we shape public policies, programs, and services. Too often in the past, children, minorities, and
low-income individuals have not been counted and, as a result, have not been fully and fairly served.
Census data are also used to determine the number of seats each State is allocated in the U.S. House
of Representatives, and State and local governments depend upon these data to draw legislative districts
that accurately represent their residents.

The census also serves as the basis for many public funding and private investment decisions. Census
results play a part in determining the portion each State receives of more than $185 billion in funds
distributed by the Federal Government each year. State and local public officials use census data to
decide where to build public facilities such as schools, roads, hospitals, and libraries. Census data also
are a valuable resource for businesses that are trying to identify where to build stores, office buildings,
or shopping centers.

The census is unique. It reaches every population group, from America’s long-time residents to its most
recent immigrants, and every age group from newborns to centenarians. The census touches every social
class and every racial and ethnic group. The census is truly a democratic process in which we all
can participate.

Census 2000 offers each of us an important opportunity to shape the future of our Nation. By taking
part, we help ensure the well-being of our families and our communities, and we fulfill one of our
fundamental civic duties. The U.S. Census Bureau has taken unprecedented steps to ensure full participation
in this first census of the new millennium. At the same time, the Bureau will continue its long tradition
of protecting the personal information of America’s citizens, and no other Government agency will be
able to see any individual or family census form. I strongly urge every man and woman living in
the United States to fill out and return his or her census form or to cooperate with census takers
who will help them do so.

NOW, THEREFORE, I, WILLIAM J. CLINTON, President of the United States of America, by virtue
of the authority vested in me by the Constitution and laws of the United States, do hereby proclaim
April 1, 2000, as Census Day. I call upon all the people of the United States to observe this day
with ceremonies, activities, and programs that raise awareness of the importance of participating in
Census 2000.

IN WITNESS WHEREOF, I have hereunto set my hand this first day of April, in the year of our Lord
two thousand, and of the Independence of the United States of America the two hundred and twenty-
fourth
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Chapter 7: Census Geography and the
Geographic Support System

INTRODUCTION

Improvements related to an array of geographic issues were critical to the success of Census
2000. As in previous censuses, geographic programs supported the planning of operations,
including address listing and data collection activities, the creation of the maps for census opera-
tions, and the tabulation and dissemination of data. The development of an all-inclusive, auto-
mated address list that was linked to a geographic database facilitated the Census Bureau’s effort
to take a complete and accurate census of an ever-expanding population in the most effective and
cost-efficient manner. The result was a variety of geographic-area tabulations and products for the
nation.!

One of the Census Bureau’s main goals was to improve the Topologically Integrated Geographic
Encoding and Referencing (TIGER®) system and the products derived from it. The agency also
expanded and enhanced the address list (called the master address file or MAF) to provide as com-
plete a set of addresses as possible prior to the mail-out of questionnaires for most of the United
States and to accurately associate every address with a geographic location in the TIGER data-
base.2 In addition, the Census Bureau continued to maintain and refine its map production pro-
cesses and to identify and delineate geographic entities for which it collected and provided data.

Advances in technology changed the mode of operation for the Census 2000 geographic pro-
grams. Program information, materials, and products were posted to the Census Bureau’s Internet
site. This provided the Census Bureau with a new way to disseminate information to its partners.
In addition, many programs offered both electronic and paper response options, enabling data
users to choose the format of items they requested from geographic and address list programs.

This chapter describes the geographic entities included in Census 2000 and the Census 2000 geo-
graphic programs and geographic products. It also summarizes the differences between the 1990
and 2000 geographic operations.

CENSUS 2000 COOPERATIVE EFFORTS

The Census Bureau consulted with a number of governmental and nongovernmental groups and
organizations as part of establishing and conducting the Census 2000 geographic programs.
State, local, and tribal governments were consulted, as well as organizations with representatives
from those governments, such as the National Association of Counties, National Association of
Towns and Townships, National Conference of State Legislators, National League of Cities,
National States Geographic Information Council, and all of the Census Advisory Committees.

The Census Bureau also met with numerous professional groups and attended or gave presenta-
tions at professional conferences across the country to provide information and obtain comments
and suggestions about proposed Census 2000 geographic programs. Among those consulted
were the Urban and Regional Information Systems Association, Intertribal Geographic Information
Systems Conference, National Association of Towns and Townships Conference, Environmental
Systems Research Institute Conference, Minnesota GIS/LIS Conference, National Association of

! Geography products include the Census Bureau’s geographic support system, a variety of census-related
maps, and the geographic entities used in and tabulated by the decennial census. Note that “Map Image Meta-
file,” “MIM,” “TIGER,” and “TIGER/Line,” are registered trademarks of the Census Bureau; “ZCTA” is a trademark
of the Census Bureau; and “ZIP Code” and “ZIP+4” are registered trademarks of the U.S. Postal Service.

2 See, for example, U.S. Census Bureau, “Census 2000 Operational Plan,” December 2000, Section VI, and
Andrew A. White and Keith F. Rust (eds.), Preparing for the 2000 Census (Washington, DC: National Academy
Press, 1997), pp. 13-23.
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Counties Conference, League of Cities Conference, International City/County Management Asso-
ciation Conference, and State Data Centers. The purpose here was to highlight how cooperative
participation in programs like TIGER®, MAF, and geographic areas delineation could benefit both
the Census Bureau and tribal, state, and local organizations.3

Legal and statistical geographic entities provided the framework for the collection, tabulation, and
presentation of the Census 2000 data. Figures 7-1 and 7-2 show the entities for which the Census
Bureau tabulated data. These entities are defined in the glossary or technical documentation that
accompanied the published or tabulated census data.4

3 Refer to <http://www.census.gov/geo/www/partnership.html> for more information. See also Chapter 4,
“The Partnership and Marketing Program.”

4 See <http://www.census.gov/geo/www/tiger/glossary.pdf>. Most of these entities are described in the
geographic appendix (Appendix A) to Census 2000. A detailed explanation and the history of many of the
areas for which Census 2000 reported data are available in the Census Bureau’s Geographic Areas Reference
Manual (Washington, DC: Government Printing Office, 1994), <http://www.census.gov/geo/www/garn.html>.
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Figure 7-1.
Standard Hierarchy of Census Geographic Entities
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Figure 7-2.
American Indian Area/Alaska Native Area/Hawaiian Home Land Hierarchy
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Legal and Geographic Entities

In Census 2000, the Census Bureau recognized legal entities and their boundaries legally in effect
on January 1, 2000. This continued the agency’s practice, first used for the 1970 census, of using
January 1 as the basis for review and assignment of addresses and data tabulation. The types of
legal entities for which the Census Bureau tabulated data were extensive and included the nation,
states, counties/equivalent areas, minor civil divisions (MCDs), sub-MCDs, consolidated cities,
incorporated places, congressional districts, state legislative districts, voting districts, American
Indian reservations and/or off-reservation trust lands, Alaska Native Regional Corporations
(ANRCs), tribal subdivisions, and Hawaiian Home Lands.

The Census Bureau used six geographic programs to collect and verify boundary data on legal
entities. These programs (Boundary and Annexation Survey, Boundary Validation Program, State
Certification Program, Tribal Review Program, Changes for the Legal Entities, and Redistricting
Data Program) are discussed below.5

Boundary and Annexation Survey (BAS). The Boundary and Annexation Survey (BAS) was
used to gather information about all counties and equivalent areas, MCDs, incorporated places,
consolidated cities, American Indian reservations and off-reservation trust lands, ANRCs, and
tribal subdivisions. Such information included boundary changes, mergers and consolidations,
newly established and discontinued entities, and name and status changes.

Federally recognized American Indian tribes with a reservation or with off-reservation lands were
included in the BAS, starting in 1998. The Census Bureau requested local and tribal officials with
jurisdiction over these lands to update legal boundaries and to verify or correct the locations and
names of streets and other base features shown on the maps. The 1999 BAS included ANRCs,
which enabled Alaskan officials to review names and boundaries as recorded in the TIGER®
database.

Boundary Validation Program (BVP). The 2000 BAS was the last survey mailed before delivery
of Census 2000 questionnaires. Once this survey was completed, the Census Bureau conducted
the Boundary Validation Program. This was a new program for Census 2000 and was the last
opportunity for officials of governmental units (GUs) to review the legal boundaries before the
tabulation of Census 2000 data.

The Census Bureau conducted an intensive mail and telephone follow-up program for GUs that did
not respond to either the 2000 BAS or the BVP. The Customer Liaison Office (CLO) served as the
agency’s liaison with the State Data Centers (SDCs). Although their participation was voluntary, all
SDCs participated. The CLO reported that some SDCs even offered to perform follow-up for local
nonresponding GUs. The SDCs also urged GUs to respond to the BVP and notified them that if they
did not respond because boundaries were accurate, they could report this to the local SDC, which
would relay that information to the Census Bureau. This was a valuable service because the SDCs
obtained responses from GUs that the Census Bureau could not reach.6

State Certification Program. After each BAS, the Geography Division (GEO) sent a list of the
changes submitted for each geographic entity in the state, together with lists of all GUs in the
state, to a governor-appointed state official for certification. These officials were asked to review
the information for completeness and accuracy and to verify that all actions had taken place in
conformance with state law. The Census Bureau required that all information about the entities
included in the BAS reflect the legal situation as it existed on January 1 of the survey year so that
the tabulated data for Census 2000 reflected the inventory of legal areas and boundaries in effect
on that date.

Tribal Review Program. In addition to the BAS, the Census Bureau undertook a separate survey
early in 1997—the Tribal Review Program—to determine the official boundaries and names of all
federally recognized American Indian tribes with a land base; that is to say those tribes that,

> See Chapter 9, “Data Products and Dissemination,” for more information on the Redistricting Data
Program.
6 Refer to <http://www.census.gov/geo/www/partnership.html> for more information.
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according to the U.S. Bureau of Indian Affairs (BIA), had a reservation and/or off-reservation trust
land recognized by the federal government.? As part of the Tribal Review Program, selected tribes
were offered the opportunity to identify features they wanted the Census Bureau to hold or not
hold as tabulation block boundaries for the Block Definition Project. The tribes with an American
Indian reservation and/or off-reservation trust lands became part of the BAS in 1998.

Changes for the legal entities. Section 191 of Title 13, U.S. Code, specified that the following
areas be included in the decennial census as: “. . . each State, the District of Columbia, the Virgin
Islands, Guam, the Commonwealth of the Northern Mariana Islands, and the Commonwealth of
Puerto Rico . .. .” Inclusion of other areas required concurrence of the U.S. Secretary of State.

On March 6, 1995, the U.S. State Department announced that Census 2000 would not include the
Republic of Palau, which became independent of the United States on October 1, 1994.8 This left
American Samoa and a number of small, mostly unpopulated islands in the Caribbean Sea and the
Pacific Ocean in the census by special agreement with the Department of State. Previously, the
Census Bureau referred to the areas outside the United States collectively as Puerto Rico and the
Outlying Areas, but for Census 2000 it adopted the more descriptive term of Island Areas to iden-
tify the latter entities collectively.

At the county level, the Census Bureau recognized two new types of legal entities in Alaska: “city
and borough” and “municipality.” The latter term applied only to Anchorage. Alaska established
two new county-level entities in the 1990s: Denali Borough and Yakutat City and Borough. The
creation of the latter from part of the Skagway-Yakutat-Angoon Census Area caused the Census
Bureau to rename the remaining portion as Skagway-Hoonah-Angoon Census Area.

Two legal entities that served as statistical equivalents of counties for the 1990 census relin-
quished that status during the decade. In 1995, South Boston, VA, gave up its status as a city
independent of any county by joining the surrounding Halifax County. In 1997, the portion of
Yellowstone National Park in Montana, which had not been part of any county, was absorbed into
the two adjacent counties, Gallatin and Park.® The creation and deletion of county-level entities
resulted in the 1990 and 2000 count of the entity types remaining at 3,141.

The types of MCDs recognized for Census 2000 remained constant. But the number of govern-
mental and administrative MCDs decreased from 24,861 to 24,787 as a result of mergers and
redistricting in states where MCDs represented election districts. The BAS recorded changes to
over 1,300 MCDs consisting of at least 1 square mile. The number of incorporated places
increased from 19,289 in 1990 to 19,452 in 2000. The BAS revealed that roughly 88,500 annex-
ations added territory to incorporated places between 1990 and 2000; incorporated places
detached territory roughly 1,350 times. The BAS reported a net gain of about 12,780 square miles
by incorporated places during the period.

Tables published by the Census Bureau presented only the Federal Information Processing
Standards (FIPS) 55 codes for county subdivisions, sub-MCDs (the subbarrios in Puerto Rico), and
consolidated cities and places. Other FIPS publication codes used were FIPS 5 for states and
equivalent areas, FIPS 6 for counties and equivalent areas, FIPS 8 for metropolitan areas, and FIPS
9 for congressional districts. The Census Bureau or local participants provided codes for other
tabulated areas.

Redistricting Data Program. Public Law (PL.) 94-171 requires the Census Bureau to provide
state governments with decennial census data for “geographic areas for which specific tabulations
of population are desired” to assist states in meeting the one-person, one-vote requirement speci-
fied in the law. The areas under consideration usually correspond to or approximate voting areas

7 Federal Register, Vol. 65, No. 121 (June 22, 2000), pp. 39062-69. See, U.S. Census Bureau,
Geographic Areas Reference Manual, 1994, pp. 5-10-5-11. See also U.S. Census Bureau, Geography Division,
“Operational Plan for American Indian and Alaska Native Geographic Programs,” October 30, 1996, p. 5.

8 U.S. Census Bureau, Decennial Management Division, “Geographic Areas for Inclusion in the
2000 Decennial Census,” March 28, 1995.

9 Refer to <http://www.census.gov/geo/www/tiger/ctychng.html#2000> for more information.

322 Chapter 7: Geography and Geographic Support History: Census 2000

U.S. Census Bureau



or local legislative districts. PL. 94-171 required the Census Bureau to provide state officials with
the appropriate data from Census 2000 by April 1, 2001.10

The Census 2000 Redistricting Data Program had three phases. Phase 1 was the Block Boundary
Suggestion Project (BBSP); Phase 2 was the Voting District Project (VTDP); and Phase 3 was the
release of Census 2000 redistricting data.

The BBSP enabled appropriate officials in the 50 states to identify selected features as must-hold
block boundaries. Similar programs were developed for specific American Indian lands (federal
American Indian reservations, off-reservation trust land, and 1990 census tribal jurisdiction statis-
tical areas), the District of Columbia, and Puerto Rico. The District of Columbia program was
called the Block Definition Project (BDP), and the Puerto Rico program was the Block Boundary
Definition Project (BBDP). American Indian tribes conducted a BDP in 1997 as part of the Tribal
Review Program.

In Phase 2, the VTDP, state officials delineated local voting districts and state legislative districts
(SLDs) for both the upper and lower chambers of each state’s legislature.

Phase 3 was the Census Bureau’s delivery of the Census 2000 Redistricting Data (P.L. 94-171)
Summary File. Data delivery began on March 12, 2001, and included the maps and/or the
TIGER/Line?® files that identified names, boundaries, and relationships of census geography down
to the block level. The summary file contained detailed race and Hispanic-origin data for redistrict-
ing; data on geographic areas (voting districts, SLDs, and congressional districts); and break-
downs by state, county, county subdivision, place, American Indian areas, Alaska Native areas,
Hawaiian areas, census tracts, and blocks.

The congressional districts (CDs) for which Census 2000 first presented data were those reported
as the districts that existed for the 106th Congress—the congressional session that began in
January 1999—and therefore in effect on January 1, 2000, the official date for the boundaries rec-
ognized for Census 2000.

The first Congress to reflect the effects of reapportionment and redistricting resulting from
Census 2000 was the 108th, which began in January 2003. The Census Bureau provided Census
2000 data based on the congressional district boundaries that the states reported legally in effect
for the November 2002 elections. Census 2000 marked the first time the Census Bureau provided
states with state legislative district data. States could identify their legislative districts as part of
Phase 2 of the Redistricting Data Program.

10 .S. Census Bureau, “Strength in Numbers/Your Guide to Census 2000 Redistricting Data From the
U.S. Census Bureau,” July 2000, <http://www.census.gov/rdo/data/009919.html>. Also refer to
<http://www.census.gov/rdo/222/2000%20redistricting%20data%20program.htm>.
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Table 7-1.

Geographic Tabulation Entities for Census 2000: Standard

Entities

Number of
U.S. entities

Number of U.S.,
Puerto Rico, and
Island Areas entities

United States ........... i
CENSUS FEUIONS . .. ettt ettt
Census diVISIONS ... ..t

State-level entities®. ... ... ...
StAlES ..
District of Columbia .......... .. ... ..
Puerto Rico and the Island Areas® ...............ccoviinenn..

County-level entities . . . ...
Counties, parishes, municipios, and similar entities (includes state-
level entities that also serve as county-level entities
[DC, GUAM]) ..t
Independent cities ...... ...
Census areas (Alaska only) . ... ..

County sUDIVISIONS . . . ...
Minor civil divisions (MCDS) ...
Governmentally active MCDS . .. ...t
Governmentally inactive or nonfunctioning MCDs ................
Places treated as MCD equivalents®. ...........................
American Indian reservations treated as MCD equivalents ........
Water-only MCD-equivalent areas (MCD records 00000) ...........
Unorganized territories ..............
Census county diVISIONS .. ... ...t
Census subareas (Alaska only) ...
Sub-MCDs (subbarrios in Puerto Rico) .............................

PlacesS
Incorporated places (includes 7 consolidated city “balances”) .......
Consolidated CitieS ... ...
Census designated places (CDPS)® .............coviiiiiiinnnn...

Representation in congress® .......... ... ... ...
Congressional diStricts ... ..........oiiiii i
Nonvoting delegates/resident commissioner (area coded 98) .......
No representation in Congress (areacoded 99) ...................

State legislative districts” ......... ..ot
Upper chamber districts® (includes 8 undesignated areas treated as
upper chamber districts (districts coded ZZZ)° ...................
Lower chamber districts (includes 8 undesignated areas treated as
lower chamber districts (districts coded ZZZ)° ....................
Voting districts” (includes 118 U.S. and 156 total undesignated areas
treated as voting districts (districts coded ZZZZZZ)° ..............

School distriCts . ... ...
Elementary’® .. ...
Secondary™® .
Unified (includes 36 areas treated as unified districts [districts

coded 99997 or 99998])° . ... ...
Other (in 5 states)™® ... ... ...

Urban growth areas (Oregon only) ...,

Metropolitan areas (MAs)"
Metropolitan statistical areas (MSAS) ............ ... ... .. ... .....
Consolidated MSAS (CMSAS) .. ..o
Primary MSAs (PMSAS) . ... ..o i
New England County MAs (NECMAS) ........................

Central cities of metropolitan areas™ ..............................
Central cities of MSAS ... ..o i
Central cities of CMSAS/PMSAS ... ...

Central cities of NECMAS ... ...

See footnotes at end of table.
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Table 7-1.
Geographic Tabulation Entities for Census 2000: Standard—Con.

Number of U.S.,

Entities Number of Puerto Rico, and
U.S. entities Island Areas entities
Urban areas’ .. ... ... 3,610 3,638
Urbanized areas (UAS) ... 452 465
Urban clusters (UCS) ...t 3,158 3,173
Central places in Urban areas .. .............c.oueeeeneaneanennnn. 133,996 134,042
Central places iN UAS . ... i 878 906
Central places iN UCS ... ...t 3,155 3,173
Census tracts' (includes 122 U.S. and 160 total water-only census
tracts (census tracts numbered 0000 [or 000000]). ............... 65,443 66,437
Block groups (BGs)'* (includes 122 U.S. and 160 total water-only
block groups (BGs numbered 0)'............. ...l 208,790 211,826
Census blocks (includes 187,845 U.S. and 189,454 total water-only
CeNSUS BIOCKS) ... 8,205,582 8,269,129
ZIP Code tabulation areas (ZCTAS ). ...vviiin i 33,048 33,178
B-digit ZCTAS .ot 31,913 32,038
5-character generic ZCTAs (ZCTAs numbered nnnXX)'® ......... 329 331
5-character water-only ZCTAs (ZCTAs numbered nnnHH)™® . ... ... 806 809
3-digit ZCTAS e o 884 887
Traffic analysis zones (includes 112 areas treated as traffic analysis
zones (zones coded ZZZZZZ)° ........ ... 166,747 166,747
Public use microdata areas (PUMAs)'”
5-percent-sample PUMAS . . ... 2,071 2,101
1-percent-sample PUMAs (super-PUMAS) ...................... 532 540

1 Puerto Rico and the Island Areas are not part of any census region or division. For recordkeeping purposes, the Census Bureau
codes them to a “false” region (9) and division (0), but the Census Bureau does not present data for “Region 9” and “Division 0,” nor do
they appear in the TIGER/Line® files.

2 Does not include the U.S. Minor Outlying Islands (FIPS state code 74). The nine component entities are shown only in Table 1 of
the “Census 2000 U.S. Summary Report.” Only Midway Islands (FIPS county code 300) appears in the Census 2000 version of the
TIGER/Line® files; however, it is not included in the post-census (2002 and subsequent) TIGER/Line files. Even though they appear in the
Census 2000 files, counts for Midway Islands are not included in this table for the following geographic entities: state (1), county (1),
county subdivision (1), school district (2), census tract (1), block group (1), and census block (2).

3 The Island Areas include American Samoa, Guam, the Northern Mariana Islands, and the Virgin Islands of the United States.

4 Includes multiple records for places in more than one county; also includes false MCD records for Arlington County, Virginia; and
Rose Island and Swains Island, American Samoa.

5 CDPs include zonas urbanas and comunidades in Puerto Rico.

8 Includes one nonvoting delegate each for the District of Columbia, American Samoa, Guam, and the Virgin Islands of the United
States, and a resident commissioner for Puerto Rico. In addition, the Census Bureau’s internal files record the fact that the Northern
Mariana Islands has no representation in Congress.

7 Includes only legislative districts and voting districts identified by officials in states that participated in the Census 2000 Redistricting
Data Program, and officials in the District of Columbia and Puerto Rico.

8 Upper chamber districts include Nebraska’s unicameral districts.

9 Refers to territory that was not assigned to any district or zone (no more than one per county) in a participating state. In many
cases, the territory consists only of water area.

O The “other” category consists of 43 high school service areas (recorded as secondary districts) and groupings of these areas into
7 administrative districts (recorded as elementary districts) in Hawaii; 32 community school districts (recorded as elementary districts) in
New York city; and 1 district in Massachusetts, 2 districts in South Carolina, and 17 districts in Tennessee that represent 20 unified
school districts that are also shown as 20 secondary districts (using pseudo school district codes) for purposes of data tabulation.

" All MAs and their central cities for Census 2000 are those in effect on January 1, 2000, as announced by the federal Office of
Management and Budget (OMB) on June 30, 1999. The central cities included in NECMAs are the same central cities included in MSAs
and CMSAs/PMSAs, and therefore the NECMA counts should not be added to the other central city counts. The MAs and central cities
go not reflect the entities that the OMB announced in 2003 based on new standards (published December 27, 2000) and data from

ensus 2000.

2 In August 2002, the Census Bureau revised the inventory of urban areas after data tabulation, resulting in the following counts:
Urban areas: 3,607 (United States); 3,634 (United States, plus Puerto Rico and Island Areas) Urbanized areas: 453; 465 Urban clusters:
3,154; 3,169 Central places in urban areas: 4,030; 4,074 Central places in urbanized areas: 879; 906 Central places in urban clusters:
3,151; 3,168

13 Because a place that is identified as a central place can be located in more than one UA and/or UC, the total number of central
places is smaller than the sum of central places in individual urban areas.

4 Tribal census tracts and tribal block groups provide coverage at these geographic levels for selected American Indian reservations
and off-reservation trust land, without regard to state or county boundaries. All territory included in a tribal census tract also is included in
a nontribal census tract and block group; where a tribal census tract crosses a state or county line, the portion in each county represents
a separate nontribal census tract. Similarly, a tribal block group that crosses a state or county line is tallied as a separate nontribal block
group in each county. The two sets of numbers presented in this table one set for tribal entities and one for all entities are independent of
each other, and must not be added together.

15 BGs numbered 0 occur only in census tracts numbered 0000 (or 000000).

16 For areas generally larger than 25 square miles for which the Census Bureau did not have sufficient information to determine
5-digit ZIP Codes, it used a generic 5-character ZCTA code consisting of the first 3 digits of the 5-digit ZIP Code(s) that served the area
or nearby area(s), followed by a suffix of XX for land and land-and-water areas and HH for water-only areas. The 3-digit ZCTAs represent
summations of data for areas based on the first 3 digits of the 5-digit/5-character ZCTAs.

7 The counts do not include the one 10-percent PUMA each for Guam and the Virgin Islands of the United States.
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American Indian, Alaska Native, and Native Hawaiian Geographic Entities

The Census Bureau provided census data for several types of geographic entities, both legal and
statistical, that covered areas under the authority of American Indians, Alaska Natives, and Native
Hawaiians. The Census Bureau’s relationship with federally recognized American Indian tribes was
based on the “Government-to-Government Relations With Native American Tribal Governments”
memorandum issued on April 29, 1994.17 The American Indian and Alaska Native Areas (AIANAs)
Geographic Program for Census 2000 final criteria were published in the Federal Register on June
22, 2000.'2 The following sections explain the agency’s Census 2000 operations for these enti-
ties.

American Indian reservations and off-reservation trust lands. In the fall of 1995, the
Census Bureau and the BIA signed a memorandum of understanding establishing a boundary
review procedure for Census 2000 that differed from that in place for the 1990 census.’3 The new
procedure directed the Census Bureau to request that only tribal governments review and update
the boundaries associated with a tribe. In the past, the BIA provided all the boundaries. Under the
new understanding, the Census Bureau consulted with the BIA in this matter only to resolve con-
flicting claims.

In 1997, as noted above, the Tribal Review Program allowed certain American Indian tribes to
review and revise the boundaries recorded in the TIGER® database. Federally recognized tribes
with a reservation and/or off-reservation trust lands were included in the BAS beginning with the
1998 survey.

The Census Bureau modified its terminology for two entities: “tribal jurisdiction statistical area”
became “Oklahoma tribal statistical area,” and “joint area” was changed to “joint use area.” Joint
use area was expanded to include not only overlapping adjacent reservations and Oklahoma tribal
statistical areas, but also one tribe’s off-reservation trust land that was located within the bound-
ary of another tribe’s reservation.

Oklahoma tribal statistical areas (OTSAs). These statistical entities generally conformed to
the boundaries of former reservations in Oklahoma. (All but the Osage Reservation were dissolved
in the 2 or 3 years before Oklahoma attained statehood in 1907.) This enabled the federally recog-
nized tribes in Oklahoma that did not have legally defined land bases—i.e., all but the Osage
Tribe—to delineate areas corresponding to their former reservation boundaries for statistical data
presentation purposes. The Census Bureau referred to these entities as tribal jurisdiction statisti-
cal areas in the 1990 census. The designation was changed to OTSA late in 1999 to avoid the per-
ception that these statistical entities reflected a legal status.

Tribal Subdivision Program. In the 1980 census, the Census Bureau collected data for the
legal subdivisions of 21 federally recognized American Indian reservations, based on boundaries
provided by the tribes; these subdivisions were referred to as American Indian subreservation
areas. The 1990 census did not include these entities, but tribal governments requested that they
be recognized again for Census 2000. Accordingly, the Census Bureau offered the tribal subdivi-
sion program to federally recognized tribes who owned a reservation and/or off-reservation trust
lands as well as to those Oklahoma tribes that defined an OTSA. The subdivision boundaries could
encompass only the area within a reservation and/or off-reservation trust land, or an OTSA.'4

Tribal designated statistical areas (TDSAs). TDSAs were statistical entities delineated for
Census 2000 by federally recognized tribes (outside of Oklahoma) that lacked a legally defined
land base. They were designed to encompass areas containing a concentration of tribal members
and on which tribes conducted structured activities. The policy of considering TDSAs to comprise

' Federal Register, Vol. 59, No. 85 (May 4, 1994).

'2 Federal Register, Vol. 65, No. 121 (June 22, 2000), pp. 39062-69.

3 U.S. Census Bureau, Geography Division, “Memorandum of Understanding Between the Bureau of Indian
Affairs and Bureau of the Census,” February 28, 1996, and “Operational Plan for American Indian and Alaska
Native Geographic Programs,” October 30, 1996, p. 2.

14 U.S. Census Bureau, “Tribal Subdivision Program Implementation,” Boundary and Annexation Survey
2000/Chapter 1, Document 17, November 15, 1999.
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only federally recognized tribes marked a change from 1990, when both state and federally rec-
ognized tribes could delineate TDSAs. Statistical areas defined for state-recognized tribes were
identified as state designated American Indian statistical areas in Census 2000.

A change in Census 2000 policy allowed TDSAs to cross state lines, though only one, the TDSA
delineated for the Pokagon Band of Potawatomi in Indiana and Michigan, did so. Another change
allowed a federally recognized Alaska Native tribe that was not legally recognized as an Alaska
Native Village (and therefore not qualified to be delineated an Alaska Native Village statistical
area) to be delineated a TDSA for Census 2000.

State American Indian reservations and state designated American Indian statistical
areas (SDAISAs). Some state governments have established reservations for American Indian
tribes that are not recognized by the federal government. A governor-appointed state liaison pro-
vided the legal boundaries for state reservations to the Census Bureau in Census 2000. The
Census Bureau identified each state American Indian reservation with the name submitted by the
state liaison. State liaison offices also identified state-recognized American Indian tribes that did
not have a legal reservation. For these tribes, state liaison offices submitted SDAISA boundaries
that generally encompassed a concentration of tribal members and in which there were structured
activities for tribes.

Alaska Native Regional Corporations (ANRCs)

ANRCs are corporate entities organized to conduct both the business and nonprofit affairs of
Alaska Natives. The state of Alaska is divided into 12 ANRC areas, the boundaries of which the
U.S. Department of the Interior established pursuant to the Alaska Native Claims Settlement Act.
The Annette Islands Reserve is a separate reservation and is not included in an ANRC. As noted in
the BAS and BVP sections of this chapter, the Census Bureau asked the 12 regional corporations to
review the boundaries recorded for them in the TIGER® database as part of the 1999 and 2000
BAS.

Alaska Native Village Statistical Areas (ANVSAs)

These statistical entities delimit the settled portion of Alaska Native Villages (ANVs). The official
list of ANVs was provided to the Census Bureau by the BIA. The Census Bureau asked each ANV to
review the 1990 census ANVSA, if applicable, and delineate a boundary that would represent a
meaningful depiction of its settled area. Fifteen ANVSAs recognized for the 1990 census were not
identified as ANVSAs for Census 2000 because the Census Bureau learned that they were not
legally established as ANVs under the Alaska Native Claims Settlement Act.

Hawaiian Home Lands (HHL)

These constituted public lands that were held in trust by the state of Hawaii for eligible Native
Hawaiians; that is, people with at least one-half Hawaiian ancestry. Hawaiian Home Lands were,
and continue to be, created pursuant to the Hawaiian Homes Commission Act, which the

U.S. Congress passed in 1920. The federal legislation authorized the state to lease one or more
tracts of land to Native Hawaiians for residential, agricultural, commercial, industrial, pastoral,
and other activities identified by state law.

A Hawaiian Home Land is not a governmental unit, but rather a specific tract of state-owned land
with a legally defined boundary. The 61 Home Lands covered some 205,400 acres (about 321
square miles) and varied in size from just over an acre to more than 52,000 acres (about 81
square miles).

Because data users identified a need for census information about these geographic entities, the
Census Bureau agreed to recognize them for the first time in the data tabulations for Census
2000. The state’s Department of Hawaiian Home Lands provided the Census Bureau with the
home land names and digital maps of their boundaries.

STATISTICAL GEOGRAPHIC ENTITIES

The Statistical Areas Programs Dialogue

During the summer of 1993, the Geography Division (GEO) sought input from 1,345 data users
to assist in planning the statistical geographic programs for Census 2000 and beyond. The

History: Census 2000 Chapter 7: Geography and Geographic Support 327

U.S. Census Bureau



26-question survey drew 587 responses, or 44 percent of those contacted. The essential conclu-
sion was that most respondents wanted the Census Bureau to maintain comparability of geo-
graphic entities with previous censuses. An additional outcome of the dialogue was support in
several states for eliminating the minimum population threshold previously required for census

designated places.'s

Table 7-2.

Geographic Tabulation Entities for Census 2000: American Indian Area,

Alaska Native Area, and Hawaiian Home Lands

- Number of
Entities entities
American Indian
Federal American Indian with alandbase ............ ... .. ... ... . . . . . . 315
Federal reservations without off-reservation trust land (includes four joint-use areas
related to federal reservations™) .......... ... i 226
Federal reservations with off-reservation trustland ................. .. ... ......... 83
Federal tribes with only off-reservation trustland ................................ 6
American Indian tribal subdivisions ............. . 298
State reServations ... ... ... 11
Oklahoma tribal statistical areas (OTSAs) (includes four joint use areas related to
Ol S A ) ittt 29
Tribal designated statistical areas (TDSAS) ...t 9
State designated American Indian statistical areas (SDAISAS) ...................... 21
Tribal CeNSUS tractS? .. .. ...ttt 921
Tribal bIOCK GroUPS? . . . ...ttt 1,681
Alaska Native
Alaska Native Regional Corporations (ANRCS) . ..., 12
Alaska Native village statistical areas (ANVSAS) . ... 205
Native Hawaiian
Hawaiian Home Lands ......... .. e e 61

1 Ajoint-use area is territory administered, claimed, and/or used by two or more American Indian tribes.

2 Tribal census tracts and tribal block groups provide coverage at these geographic levels for selected American Indian reservations
and off-reservation trust land, without regard to state or county boundaries. All territory included in a tribal census tract also is included in
a nontribal census tract and block group; where a tribal census tract crosses a state or county line, the portion in each county represents
a separate nontribal census tract. Similarly, a tribal block group that crosses a state or county line is tallied as a separate nontribal block
group in each county. The two sets of numbers presented in this table one set for tribal entities and one for all entities are independent of

each other and must not be added together.

Census Tracts and Block Groups

Census tracts are small, relatively permanent statistical subdivisions of a county or equivalent
area that are generally delineated locally. Where local participation is not feasible, state represen-
tatives or geographic staffs in the relevant Census Bureau regional census center (RCC) delineate

the census tracts.

Block groups (BGs) are statistical subdivisions of census tracts and are the smallest areas for
which the decennial census tabulates sample data. BGs also are used to number census blocks
within a census tract, the BG identification number being the first digit of all the census blocks
defined within a BG. A census tract may contain as many as nine BGs. For Census 2000, the

Census Bureau required that BGs be delineated in every county and equivalent entity in order to
provide the framework for block numbering of Census 2000 data tabulation and presentation.
Thus, if the BGs were not reviewed and updated locally, state officials or geographic staff in the
RCCs did so.'6

Census County Divisions (CCDs) and Census Designated Places (CDPs)

CCDs have been used as statistical county subdivisions since the 1950 census and are part of the
Participant Statistical Areas Program (see next section). They are statistical subdivisions of coun-
ties and are delineated by the Census Bureau in cooperation with state and local government offi-
cials for data presentation purposes. CCDs were established in 21 states that lacked legally estab-
lished minor civil divisions (MCDs) or in county areas that lacked governmental or administrative
purposes, had ambiguous or frequently changing boundaries, or were generally unknown to the
public.

5 U.S. Census Bureau, Geography Division, “Final Report—Statistical Areas Program Dialogue,” December
15, 1999.

'6 Federal Register, Vol. 63, No. 6 (January 9, 1998), pp. 1422-25.
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CDPs are census reporting areas that are identifiable by name and have a marked concentration of
population, but are not incorporated under state law. CDPs were reviewed and delineated for
Census 2000 as part of the Participant Statistical Areas Program. In a significant change from pre-
ceding censuses, the Census Bureau did not require CDPs to meet minimum population thresholds
in order to qualify for inclusion in census data tabulation. In addition, the Census Bureau deter-
mined that, unless warranted by special circumstances, CDPs should not encompass the entirety
of an MCD. This change eliminated some CDPs that coincided with MCDs. Most of the CDPs thus
eliminated were in the Northeast, from Pennsylvania to Maine. CDPs exist in every state and all
the Island Areas except American Samoa.

The terms zonas urbanas and comunidades were used as terms for statistical place entities
(equivalent to CDPs) in Puerto Rico.

Participant Statistical Areas Program (PSAP)

The Census Bureau established the PSAP for Census 2000 to ensure that some of the most impor-
tant and well-known statistical entities in the TIGER® database were relevant, current, and accu-
rate. In July and August of 1995, the agency solicited state, local, and tribal officials to participate
in this program; the program covered all states, the District of Columbia, and Puerto Rico. The
Island Areas also participated in the PSAP, although statistical areas in these islands were delin-
eated during meetings between agency staff and local officials, with follow-up through transmis-
sion of computer map files and lists.

For Census 2000, the Census Bureau ceased requiring local data-user communities to establish
census statistical area committees, which traditionally included government officials, representa-
tives of other organizations, and individuals interested in this program for their specific areas.
Tribal involvement in the exercise was limited to federal tribes with a reservation and/or off-
reservation trust lands and the tribes in Oklahoma that were in OTSAs.

One result of this change was the elimination of what was known as the census statistical area
key person. Instead, the Census Bureau used a single designated-contact agency for each area.
This agency was to work with other groups, including local and tribal officials and academics
among others, to conduct the necessary review and delineation of statistical entities.

The Census Bureau also worked with the state data centers (SDCs) to encourage local participa-
tion, assist local government agencies, and, in some areas, perform the delineation and/or review.
If no assistance was offered, the RCCs’ geographic staffs reviewed and, when necessary, revised
the boundaries of the statistical entities used for the 1990 census to bring them into agreement
with block boundary features used for Census 2000.

After inserting the new information into the TIGER database, the RCCs gave local officials maps
and files showing the results of the process and requested their review and revision. This activity
was called the verification phase of the PSAP and was not formally included in previous censuses.
Participants were asked to limit their changes to boundaries that were shown incorrectly, were no
longer acceptable, or required relocation to maintain relationships between statistical and legal
entities. The RCCs accepted some revisions in which new statistical entities were created due to
local changes that had occurred since the original delineation or had been overlooked when the
original plan was developed.

Other Statistical Geographic Areas

Traffic analysis zones (TAZs). As part of the Census Transportation Planning Package, state
departments of transportation, metropolitan planning organizations, and similar agencies in the
United States delineated these special-purpose geographic entities for which they wanted the
Census Bureau to provide transportation-related census data. The Federal Highway Administration
paid the Census Bureau to provide it with TAZ data in special data files. These data were not
included in the standard decennial census data files.!?

17 U.S. Census Bureau, Geography Division, “Traffic Analysis Zones for Census 2000,” January 12, 1998.
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Urban growth areas (UGAs). In 1973, as part of an effort to control “sprawl,” the state of
Oregon passed legislation requiring incorporated places to identify boundaries in surrounding ter-
ritories. Responding to a 1998 request for data about these areas, the Census Bureau agreed to
recognize Oregon’s “urban growth boundaries” in Census 2000. The Census Bureau referred to
the resulting geographic entities as “urban growth areas.” The boundaries were delineated coop-
eratively by state and local officials and were confirmed by legal documentation.'8

ZIP Code tabulation areas (ZCTAs). ZIP Codes were established by the U.S. Postal Service
(USPS) to expedite the delivery of mail. ZCTAs are generalized area representations of USPS ZIP
Code service areas. They represent the primary USPS five-digit ZIP Code found in a given area. For
those areas where it is difficult to determine the prevailing five-digit ZIP Code, the higher-level
three-digit ZIP Code is used in lieu of a five-digit ZCTA code. Data were published for both three-
and five-digit ZCTAs.'9

Metropolitan areas (MAs). Included in the general term metropolitan areas were metropolitan
statistical areas (MSAs); consolidated MSAs (CMSAs); primary MSAs (PMSAs), which were subunits
of CMSAs; and New England county metropolitan areas (NECMAs). Census 2000 treated the
NECMAs, which represented MAs in New England defined by county rather than by county subdi-
vision, as a standard data tabulation area for the first time. The MAs and their central cities used
for Census 2000 were those in effect on April 1, 2000, as reported in an official announcement by
the federal Office of Management and Budget (OMB) on June 30, 1999.20 These entities were
based on the official standards published in the Federal Register by OMB on March 30, 1990.

Urban/Rural

For the purpose of demographic analysis, the Census Bureau provided data for the urban and
rural territory, population, and housing units of the nation; states and statistically equivalent enti-
ties; counties and statistically equivalent entities; and other geographic entities.2! In the past, the
term “urban” referred only to densely settled urbanized areas (UAs) with populations of 50,000 or
more or to places outside urbanized areas that had populations of at least 2,500; everything else
was rural.22

The Census Bureau decided to establish and report data for urban clusters (UCs) to improve differ-
entiation between the urban and rural population in Census 2000. These statistical entities con-
sisted of populations in densely settled areas containing between 2,500 and 49,999 people and
included a geographic core (block groups or blocks with a population density of at least 1,000
people per square mile) and adjacent territory (primarily block groups and blocks with a popula-
tion density of at least 500 people per square mile). This decision required the Census Bureau to
change the urban classification for Census 2000 to include all territory, population, and housing
units within both UAs and UCs as urban; together, these entities constituted urban areas. All other
territory, population, and housing units were classified as rural. The Census Bureau did not auto-
matically “grandfather” a UA from the 1990 census as a UA for Census 2000. Rather it required an
area to qualify as a UA under the criteria implemented for Census 2000, or be classified as a UC.

The Census Bureau did not change the basic concept of UAs for Census 2000, but it did establish
a secondary minimum population density requirement of 500 people per square mile for areas

outside block groups and for those blocks constituting the urban core that had a minimum popu-
lation density of 1,000 people per square mile. The Census Bureau also changed the density crite-
rion for identifying urban territories within incorporated places. The 1990 census required a mini-
mum of 100 people per square mile, but Census 2000 required a population density threshold of

18 Refer to <http://www.census.gov/geo/www/tiger/glossary.html#urbanandrural> for more information.

19 Refer to <http://www.census.gov/geo/ZCTA/zcta.html> for more information.

20 Federal Register, Vol. 64, No. 125, p. 35547.

21 Refer to <http://www.census.gov/geo/www/ua/ua2k.html> for more information. For more information
on demographic analysis and its applications during Census 2000, see Chapter 10, “Testing, Experimentation,
Evaluation, and Coverage Measurement Programs.”

22 More specifically, an extended city for the 1990 census was an incorporated place that contained one or
more land areas of at least 5 square miles with a population density under 100 people per square mile; such
area(s) had to either comprise at least 25 percent of the place’s entire land area or a total land area of at least
25 square miles.
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500 people per square mile for such areas. However, the criteria no longer required that incorpo-
rated places be included in their entirety if they contained only small areas of sparse settlement.
This resulted in many more incorporated places being identified as extended places—partially
urban and rural—than in previous censuses.

Census 2000 allowed portions of CDPs to be classified as rural. Previous censuses included or
excluded the CDPs in UAs in their entirety. This enabled the census to classify CDPs as extended
places. This change resulted in 254 places—172 incorporated places and 82 CDPs—whose popu-
lation exceeded 2,500 failing to qualify as urban clusters because they lacked the requisite num-
ber of people living in densely settled territory. These areas were classified as rural in Census
2000. Conversely, 305 places with populations less than 2,500, rather than being classified as
rural, created nuclei of urban clusters.

“Jump” criteria enable an urban area to skip over undeveloped, sparsely settled habitable land and
bodies of water in order to include additional territory that qualified as urban. The Census 2000
criteria extended this from the 1.5 miles used in the 1990 census to a more meaningful distance
of 2.5 miles. The requirement for a jump across a generally uninhabitable area continued to be

5 road miles. Also, the Census Bureau changed the term “uninhabitable” to “exempted” to pre-
clude disagreements about the meaning of uninhabitable. Another refinement was the creation of
the term “hop” to define separations of one-half mile or less between densely populated blocks.
Previous criteria defined any separation between densely settled areas as a jump and permitted
only one jump in any specific direction. The number of hops allowed was undefined.

An additional change permitted major airports adjacent to qualifying areas to be included.
A major airport was defined as one used by 10,000 boarding passengers annually.

On May 1, 2002, the Census Bureau officially announced the final inventory of UAs and UCs for
Census 2000 in the Federal Register.23 This notice also documented UAs whose names were
changed because they were deemed less widely known. Subsequently, GEO determined that a few
urban clusters and urbanized areas that were very close together should not have been delineated
as separate entities. The Census Bureau issued two errata notices to document these revisions to
UAs and UCs in the Federal Register on August 23 and November 20, 2002.24

Public Use Microdata Areas (PUMAS)

The Census Bureau provided specially selected extracts of raw data (public use microdata samples
[PUMS]) for large-population areas in each state, the District of Columbia, and Puerto Rico.25 The
Census Bureau worked with the SDCs to delineate the PUMAs for Census 2000 or to coordinate
their delineation by metropolitan planning organizations, local and tribal governments, and other
agencies. Every SDC participated in the Census 2000 PUMA Delineation Program. PUMAs are the
areas from which the PUMS samples are taken. The area included in a 1 percent PUMA, also known
as “super” PUMA, must have a population of at least 400,000, and the data is a sample of 1 per-
cent of this population. The Census Bureau provided data for super-PUMAs in a national file that
was based on a 1 percent sample of questionnaires. The 5 percent PUMAs are nested within the

1 percent PUMAs and must have populations of at least 100,000.

Census Blocks

As the smallest and most numerous geographic units for which data are tabulated, census blocks
are at the bottom of the geographic hierarchy.2é Implementing a new strategy for Census 2000,
the Census Bureau established and maintained two separate sets of block numbers—one for col-
lection, the other for tabulation. Blocks for tabulation were renumbered to identify changes to fea-
ture patterns. (A feature pattern is a physical identifying element of blocks, such as a railroad
track or culvert.) Tabulation numbers were expanded from three to four digits, and the assign-
ment of numbers became one of the last geographic operations before tabulation processing.

23 Federal Register, Vol. 67, No. 84, pp. 21962-67.

2% Federal Register, Vol. 67, No. 164, pp. 54630-31; Ibid., No. 164, p. 54631; Ibid., No. 224, p. 70045-46.

25 U.S. Census Bureau, “Guidelines for the Delineation of 5-Percent and 1-Percent Public-Use Microdata
Areas (PUMAs),” n.d. This document is available at <http://www.census.gov/geo/puma/puma2000.htmi>.

26 Refer to <http://www.census.gov/geo/www/tiger/block.html> for more information.
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CENSUS 2000 COLLECTION GEOGRAPHY

Collection Blocks

For Census 2000, a collection block consisted of a physical block listed or enumerated as a single
geographic area, regardless of any political or statistical boundaries that passed through it. For
precensus and census operations, boundaries of most legal and statistical entities within these
blocks, such as county subdivisions and incorporated places, were disregarded. However, a collec-
tion block could not cross the boundary of a state or county, American Indian/Alaska
Native/Hawaiian Home Lands area, or military installation. In Northeastern states, block bound-
aries also respected municipal boundaries.

The Census Bureau’s geographic staff established units to organize, control, and implement the
various data collection operations. In order to increase the efficiency of the precensus and enu-
meration processes, the Census Bureau also established collection geography independent from
the tabulation geography. Tabulation geography refers to the various geographic areas for which
data are being tabulated, for example political jurisdictions such as states and cities, statistical
groupings such as blocks or tracts, and administrative groupings such as police precincts or
school districts. The staff considered several factors in delineating collection areas, including the
estimated number of living quarters to be visited, the type of operation, the accessibility of all the
territory within an area, the number of square miles in the area, and the use of boundaries based
primarily on visible features.

Assignment Areas (AAs), Crew Leader Districts (CLDs), and Interim Census Tracts or
Pseudo-Tracts

An AA was a geographic area established for a variety of field operations and consisting of one or
more collection blocks. Crew leaders oversaw the work of field staff assigned to AAs. CLDs were
delineated by the regional census center (RCC) geographic staffs by combining AAs. Interim cen-
sus tracts, also referred to as pseudo-tracts, were new for Census 2000. The purpose of these
tracts was to help field offices determine the location of residences of potential employees in
order to assign them to areas near their homes. The tracts also identified areas that needed to be
specially enumerated or visited for certain programs.

Types of Enumeration Areas (TEAs)

TEA is a classification that reflects the various operations and the method of enumeration used to
collect addresses and take the census of a collection block. Enumeration methods for Census
2000 included:

= Mailout/mailback for most housing units in areas where the U.S. Postal Service (USPS) could
deliver mail to specific addresses.

= Update/leave or update/enumerate in areas where the Census Bureau had to create the address
list because many mailing addresses did not identify the exact location of living quarters, and
therefore delivery by the USPS to the desired address could not be assured.

= List/enumerate, taken in the traditional, face-to-face-interview manner in the nation’s most
sparsely settled areas, on most American Indian reservations and off-reservation trust lands,
and in the four major Island Areas (American Samoa, Guam, the Commonwealth of the Northern
Mariana Islands, and the Virgin Islands of the United States).

Coding collection blocks by TEA simplified the selection of areas that were subject to particular
operations like address listing, block canvassing, or a variety of enumeration methodologies from
the TIGER® database.
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The Census Bureau defined nine categories of TEAs:

= TEA 1: Areas where the Census Bureau performed block canvassing (a field operation to ensure
the master address file contained a mailing address for every living quarter), followed by
mailout/mailback enumeration.2?

= TEA 2: Areas where the Census Bureau performed address listing to create a geocoded address
list, followed by update/leave procedures. Generally, TEA 2 covered suburban, less densely
areas where mail was delivered to at least some living quarters that used non-city-style mailing
addresses, such as post office or rural carrier route box numbers. During update/leave opera-
tions, enumerators left the appropriate census questionnaire a long or short form at each hous-
ing unit (HU) while updating the address list and census block maps. All of Puerto Rico was
assigned to TEA 2.

= TEA 3: Sparsely settled areas of the United States (except Alaska) and Island Areas where the
Census Bureau conducted a conventional list/enumerate census. Housing units in TEA 3 gener-
ally used non-city-style addresses for mail delivery. For list/enumerate, the enumerators
recorded addresses, updated and map-spotted census block maps, and completed the appropri-
ate questionnaire at each housing unit. Military bases in TEA 3 areas were enumerated by this
methodology.

= TEA 4: So-called “remote areas” of Alaska where a special list/enumerate procedure was con-
ducted. These areas generally were accessible only by small plane, boat, snowmobile, 4-wheel-
drive vehicle, dog sled, or a combination thereof. The enumeration was timed to occur before
the spring thaw, which might have made travel to these areas difficult. Except for timing, proce-
dures used in TEA 4 were similar to those followed in TEA 5.

= TEA 5: Rural areas for which the Census Bureau used the update/enumerate methodology. To
ensure that American Indian lands were enumerated by a single procedure, the Census Bureau
also reclassified those lands with a mixture of TEA codes as TEA 5.

= TEA 6: Military installations for which the Census Bureau performed a mailout/mailback opera-
tion because the U.S. Department of Defense had advised that virtually all family-type housing
had city-style mailing addresses.

= TEA 7: Urban update/leave covered collection blocks reclassified from TEA 1 for questionnaire
delivery by census enumerators because experiences encountered during block canvassing led
to the belief that the delivery of mail to specific apartments was “problematic.”

= TEA 8: Urban areas enumerated by the update/enumerate method.

= TEA 9: Collection blocks that were reclassified as areas for address listing with enumeration via
update/leave.

IMPROVING THE TIGER® SYSTEM

The TIGER® system was the major geographic innovation of the 1990 census. In the decade lead-
ing up to Census 2000, the Census Bureau devoted considerable effort to improve its capabilities,
coverage, currency, and positional accuracy.

The TIGER system provides all of the geographic products required to support taking the census,
including the geographic framework for tabulating the results. It is also used to produce all of the
geographic products published from the census. In addition to its value to the decennial census of
population, the TIGER system provides the geographic support for all other Census Bureau cen-
suses and surveys. Examples of the types of products generated by the TIGER system include
detailed street maps used by the field staff, digital files that provide the inventory of all geo-
graphic entities needed for data tabulation systems, and maps that identify areas for which data
are published.

27 Block canvassing consisted of field staff providing updates to the existing address list by physically navi-
gating each block within an AA. TEA 1 covered most housing units and represented areas that had city-style
mail delivery by house number-street name.
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The impact of the TIGER system in the decade of the 1990s went far beyond meeting the geo-
graphic support needs of the Census Bureau. Starting before the 1990 census, the Census Bureau
released extracts of the database periodically to the public. This public version is known as the
TIGER/Line® data set. Even with the limitations of the TIGER data, the public availability of a
national geospatial database, free of any licensing or distribution restrictions, was a major impe-
tus to the growth of the commercial geographic information system (GIS) industry in the United
States.28 Public adoption of TIGER/Line also created public pressure on the Census Bureau to
release periodically improved versions of the database. Additionally, commercial GIS acceptance of
the TIGER/Line format opened up new possibilities for exchanging up-to-date geospatial data
between the Census Bureau and its governmental and commercial partners and provided the
Census Bureau with feedback regarding the accuracy of the TIGER database.

The core of the TIGER system consists of two major elements: (1) the TIGER database of geo-
graphic features that represent the nation’s roads, railroads, water features, landmarks, etc.

and (2) the boundaries of legal and statistical areas and information on housing unit location
—stored as either house-number address ranges or points. The original TIGER database, created
for the 1990 census, reflected the features’ networks and boundaries as they existed at that time.
The positional accuracy requirements for the features in the database, and therefore the products
produced from it, increased significantly from the needs of the 1990 census, reflecting the
changes that had occurred continuously since then.22 To meet the needs of the changed environ-
ment the TIGER database would face in 2000, the Census Bureau set out on an exploratory pro-
gram of research, testing, and updating described below.

Assessing the potential usefulness of new geospatial technologies, such as the global positioning
system and considering new “business practices,” such as increased operational collaboration
between partners in the governmental and private sectors, were early goals of the exploratory
program.

Cooperative research and development agreements (CRADASs)3° were accords between the Census
Bureau and one or more private companies to pursue common research or development interests.
CRADAs were among the business practices the Census Bureau pursued. CRADAs involved no
funds transfer and had been used by a number of other government agencies. The Geography
Division (GEO) participated in several CRADAs designed to improve the TIGER database and
explore new approaches to data dissemination.

Evaluating the Use of Global Positioning System (GPS) Technology

The Lutherville Pilot Project. In mid-1990, the Census Bureau informally agreed to work with
the U.S. Geological Survey (USGS) and U.S. Postal Service (USPS) to test ways of improving the
accuracy of the geographic coordinates while updating the feature network and attributes in the
TIGER® database. The goal was to upgrade the geographic records of the Census Bureau and the
USPS—two agencies with a great interest in having complete, accurate address files and informa-
tion about the road network—thereby resulting in a common geographic database.

The anticipated end result of this effort was the creation of a geographic database that included
(1) an updated feature network, with more accurate coordinates obtained by GPS technology and
(2) an update of the address ranges for roads on which structures used city-style addresses (those
addresses that consisted of a house number and road name for postal delivery). Participating
agencies also hoped to demonstrate how combining staff expertise could benefit both agencies.
Proposed sources of information included not only documented information from the USPS and

28 D.F. Cooke, “Topology and TIGER: The Census Bureau’s Contribution,” The History of Geographic
Information Systems: Perspectives from the Pioneers, (Upper Saddle River, NJ: Prentice Hall, 1998), pp. 47-57.

29 U.S. Census Bureau, Kristen O’Grady and Leslie Godwin, “The Positional Accuracy of MAF/TIGER,” unpub-
lished. ACSM Annual Conference, March 2000, <http://www.census.gov/geo/nod/positionalaccuracy.pdf>.

30 See Census Bureau press release announcing public/private partnership, “Census Bureau, Geographic
Data Technology Launch New Geographic Data Initiative,” November 18, 1996; the Cooperative Research and
Development Agreement, November 13, 1996; and the first statement of work, “Spatial Data Acquisition and
Exchange Program.”
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GEO, but anecdotal knowledge from individual letter carriers. The Census Bureau and the USPS
chose the delivery area of the Lutherville, MD, post office (ZIP Code 21093) for the pilot project
because it was conveniently located for both agencies’ headquarters staff, and it contained both
urban and rural areas.

From September 24 to 27, 1990, crews with personnel from the Census Bureau, USPS, USGS—
which provided database design support and assistance with GPS-related activities—and two con-
tractors (Trimble Navigation and GeoResearch, Inc.) drove every street and road in the test area,
updating the road network information and recording about 80,000 coordinate values that identi-
fied the endpoints and shapes of the roads in the database. The accuracy of the coordinate values
obtained this way was checked against 20 selected points in the delivery area that were profes-
sionally surveyed by USGS staff. The test showed that it was technically possible to obtain 50 per-
cent of the coordinates to within 5 meters of their actual location and to rely upon a mathematical
process to assign acceptable values to all other locations. Subsequent adjustment of the coordi-
nates in the TIGER database greatly improved the accuracy and representation of map features in
the area of study.

Census Bureau staff carried out additional fiel[dwork and database updates in 1991. Completed in
spring 1992, the Lutherville project showed that GPS technology could be used to improve map
accuracy, but at a great cost in staff time and money. Through the project the Census Bureau also
gained knowledge about using USPS information sources to help build and maintain its address
file, before the agency gained access to the USPS’s delivery sequence files (DSFs) (see Chapter 8,
“Addresses and Questionnaire Printing and Mailing”). In addition, the test identified problems in
field operations and provided suggestions for improvement.

The Hampshire and Newberry Counties tests. Building on experience gained in the
Lutherville project, the Census Bureau intended the Hampshire County, WV, and Newberry County,
SC, tests to educate personnel in improving the spatial accuracy of the TIGER® database with data
captured using GPS technology. In addition, the test would investigate the viability of collecting
the locations (latitude and longitude coordinates) of housing units and other structures for inser-
tion in the TIGER database. The Hampshire County test was completed in December 1997 and
Newberry County in June 1998. The Census Bureau benefitted from the expertise of several pri-
vate geospatial companies that participated in these two tests through the CRADA process.

Technical difficulties having to do with an inability to maintain contact with the GPS satellites
invalidated the Hampshire County data, as did procedural errors. This created the need for addi-
tional testing to obtain the required information and led to the Newberry County test.

The Census Bureau chose Newberry County, SC, as the replacement test site for a number of
factors:

= The location was sufficiently different in character from the Hampshire County site.
= The size was such that it could be covered within a 2-week time frame.
= The county was relatively close to headquarters, which reduced travel costs.

= The county had digital orthophoto quadrangles (DOQ)—aerial photographs corrected to remove
spatial distortions in the image—that were taken since 1990.3!

= The county was selected as a Census 2000 Dress Rehearsal venue.

The Lutherville and Newberry tests provided Census Bureau staff with valuable practical experi-
ence conducting field operations for GPS data collection. Analysts placed 3,723 anchor points in
the Newberry County test. They showed that DOQs were an efficient medium for use in data col-
lection. However using GPS with DOQs revealed a need for software improvements, image
enhancement tools, and improved analyst interpretive skills.

31 DOQs provided a necessary independent and spatially accurate source against which the captured GPS
coordinates could be checked.
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GPS TIGER® accuracy analysis tools (GTAAT) evaluation. The spatial accuracy of the fea-
tures in the TIGER® database varies widely depending on the source of the information from
which the features are derived. In many cases, information about the accuracy of a specific source
is not available. Where such information is available, errors committed in capturing it or inserting
it into TIGER may result in the information not being reflected accurately in the database. This pre-
sents problems both for users of geospatial products and for the Census Bureau’s efforts to
improve the accuracy of the TIGER database.

In many cases, the Census Bureau consults a number of sources to get all the information for a
feature in an area—for example, the position of the feature from one map, the feature name from
another source, and address information from a third source. This means that the individual fea-
tures may have come from sources with different levels of accuracy. Thus, maps created from the
TIGER database cannot claim that all of the features have the same level of accuracy. The TIGER
database accuracy is improved through Census Bureau acquisition of more accurate sources of
information. As part of the effort to obtain such information, the agency must be able to evaluate
the accuracy of each feature in the current TIGER database as well as all potential sources of new
information to be used for updating.

To this end, the Census Bureau’s Geography Division (GEO) contracted with a private company
(HTE-UCS, Inc.) to develop the GTAAT to evaluate the spatial accuracy of geospatial data sets.
From November 1999 through February 2000, the Census Bureau conducted a series of tests to
evaluate the GTAAT. It conducted single tests in a county or parish in each of these states:
Arizona, California, Florida, Louisiana, Nevada, Ohio, Pennsylvania, and Vermont. Criteria for
selecting the sites were the availability of digital spatial files, updates from a variety of Census
Bureau operations (Master Address File Geocoding Office Resolution, Local Update of Census
Addresses, etc.), convenient transportation access, and varied terrain (to evaluate GPS signal
reception).

The first test was conducted in November 1999 in Windham County, VT. This site was chosen to
field test the software and procedures prior to visiting the remaining seven sites. Experiences
gained from earlier GPS tests improved the effectiveness of the Vermont test with increased reli-
ability of GPS-related equipment (losing contact with a satellite was far less of a problem); more
compact and easier-to-use equipment; more user-friendly; software and vehicles more suited to
the terrain. Furthermore, the Vermont test showed the value of precise, well-written procedures,
in contrast to many procedures for earlier tests, which were poorly documented and required that
changes be made in response to problems as they were encountered. The Vermont test was the
only one of this series that covered an entire county. The other tests were conducted in selected
1990 census tracts (statistically defined subdivisions) within a single county or parish.

The tests collected highly accurate coordinates using GPS technology as well as field identification
for feature points in the TIGER database. Frequently, the feature points were road intersections
and were referred to generically as “anchor points.” The anchor points were considered to be the
true positions of these feature points for this test. After establishing the anchor points, the team
performed statistical analysis on the differences between the TIGER database coordinates and the
anchor point coordinates.

The team also analyzed the source and spatial accuracy of TIGER database features and, as a rule,
found significant variations in accuracy depending upon the source. Sources consulted can be put
into three categories: pre-1990 census, post-1990 digital exchange, and other pre-2000 update
operations. The first two categories were the more spatially accurate of the three, because the
potential data sources involved received far more thorough review for accuracy and more rigorous
capture procedures. The updates added in many of the pre-2000 operations (described below)
were hand-drawn or captured using less precise digitizing methods. The field staff collecting the
data were not highly trained in mapmaking, and succeeding update operations compounded the
errors committed as a result of earlier imperfections.

The Vermont project provided the first detailed, quantifiable measures of spatial accuracy for the
features in the TIGER database. It also strongly reinforced the need to bring the information in the
TIGER database up to a uniformly high degree of spatial accuracy.
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Impact of the tests of new technology. The GTAAT tests proved the effectiveness of using
GPS technology and DOQs to collect highly accurate locations of roads and living quarters. Unfor-
tunately, the information could not be transferred readily to the existing TIGER® database. Uncer-
tain accuracy of individual features in the existing TIGER database was a primary reason for this
failing. The problem could not be solved simply by adding the more accurate features directly to
the existing database because this could disrupt the features’ positional relationships to each
other. For example, a new feature could appear on the wrong side of an existing feature because
the existing feature’s coordinates were inaccurate. It was also difficult to determine if a new fea-
ture actually existed in the TIGER database but in an inaccurate location. In such cases adding the
new feature created a duplicate in the database.

Although a limited number of updates were added to the TIGER database as a result of these tests,
widespread adoption of these technologies would require substantial changes to existing hard-
ware and software and operational procedures. The Census Bureau decided that it lacked the time
to make the necessary changes and apply the results from the application of GPS or DOQ technol-
ogy to the TIGER database. Therefore, it decided to delay large-scale implementation of these
approaches until after Census 2000, when they could be included as part of a planned, large-scale
initiative to improve overall TIGER accuracy.

Programs to Update the TIGER® Database Prior to 2000

The Census Bureau has been updating the TIGER® database by adding new features (roads,
boundaries, etc.) and deleting those that no longer exist on an ongoing basis ever since the TIGER
system’s creation. The level of effort at any given time has varied due to operational needs and
funding. Included below are descriptions of the principal update and improvement efforts that
have involved both internal Census Bureau staff activities as well as those done in conjunction
with outside organizations.

GEO, the Field Division (through its regional staff), and the Census Bureau’s National Processing
Center (NPC) are partners in the TIGER update effort. GEO directs and coordinates the efforts of
the other divisions. It has also developed the Geographic Update System for X Windows (GusX),
which is computer software that allows decentralized and interactive viewing, updating, correct-
ing, and analyzing of the information in the TIGER database.

Update activities resulting from 1990 census operations. At times during the 1990 cen-
sus, field staff were required to update and correct their maps and address lists based on what
they observed. These updates did not always make it into the TIGER® database in time to be
among the products based on the 1990 field operations. Beginning in 1991, the regional census
centers (RCCs) updated and corrected map features with information obtained from the
list/enumerate, the Post-Census Local Review, and the count question resolution operations.

Field operations to update the TIGER® database. The Census Bureau undertook a number of
programs intended to improve the information in the TIGER® database. These programs are exam-
ined in other chapters, but it is worth noting here that all had a major impact on the geographic
content of the TIGER database: boundaries, base features and names, and the related address
ranges. The Census Bureau maintained address information in two separate databases—TIGER and
the master address file (MAF)—for all operations related to Census 2000. For a variety of reasons
(see Chapter 8, “Addresses and Questionnaire Printing and Mailing”), the information in the two
databases was not always consistent. The address updating operations described below provided
information primarily for the TIGER database.

Many of these operations involved attempts to identify and obtain useful reference materials from
local governmental and commercial sources. To this end, the Census Bureau entered into a CRADA
with Geographic Data Technology, Inc. (GDT) on November 13, 1996, to combine previously sepa-
rate efforts.32 The joint effort sought to determine the most effective means for the Census
Bureau to develop working partnerships with local governments.

32Census Bureau press release, “Geographic Data Technology Launch New Geographic Data Initiative,”
November 18, 1996; the Cooperative Research and Development Agreement, November 13, 1996; and the
first statement of work, “Spatial Data Acquisition and Exchange Program.”
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Improving consistency between the address control file (ACF) and the TIGER® data-
base. At first glance, information in the ACF, which the Census Bureau used to take the 1990
census, appears similar to that contained in the TIGER® database. But address information
updates obtained during 1990 census operations were not always applied to both databases
equally. In 1993 and 1994 the Census Bureau performed two matches and merges between the
ACF and the TIGER database in an effort to remove inconsistencies.

Feature and Reference Source Assessment Survey (FARSAS). The goal of this survey was to
identify usable government and nongovernment reference sources that could help the Census
Bureau locate city-style mailing addresses that it could not geocode. Earlier attempts to match
such addresses to the TIGER® database failed if road hames and/or address ranges were not
known to the Census Bureau or had been recorded in a way the database could not recognize.
Information included in sources obtained by the FARSAS enabled the agency to record street-name
and address-range information that improved the database. When this information was entered
into the TIGER database, the Census Bureau could match the city-style addresses in its address file
to the address ranges in the database, meaning that the addresses could be geocoded. Based on
the information gleaned from the 1993 Address System Information Survey (see Chapter 8,
“Addresses and Questionnaire Printing and Mailing”) and earlier surveys, the regional office (RO)
staff began in late 1994 to telephone each agency that reported that all or part of the area(s) it
served had, or was converting to, city-style mailing addresses. The survey continued well into
1995.

TIGER® Improvement Program (TIP). In late 1994, the Census Bureau launched an operation
to have planning organizations and local, metropolitan, and tribal governments in areas with city-
style mailing addresses locate clusters of addresses that could not be geocoded in the TIGER®
database. The assumption was that officials in these jurisdictions would know their areas better
than the Census Bureau and would know the names of new roads or revised existing roads and
could better locate addresses. The purpose of this 1994 operation was to reduce the Census
Bureau workload in terms of the TIGER Improvement Program, which would begin the following
year. All governmental units (GUs) were offered the opportunity to participate in the TIP. The
Census Bureau especially encouraged participation by jurisdictions in which a substantial number
of city-style mailing addresses remained uncoded after the 1994 match of the U.S. Postal Service’s
delivery sequence file (DSF) addresses to the TIGER database.

Beginning in April 1995, the ROs printed lists of clusters of addresses in participating GUs that
could not be geocoded. The ROs also provided these GUs with instructions and detailed TIGER
system—derived maps showing the city-style address range recorded in the database for each side
of a street segment.

TIP participants were asked to update the Census Bureau records by annotating the maps and lists
based on records in their offices and were encouraged to carry out field checks. The geographic
staff in the ROs, and later in the RCCs, inserted the updates and corrections into the TIGER data-
base and flagged incorrect information in the address file. As a result, the computer could geo-
code many previously unmatched addresses.

The program wound down in 1997, but a few agencies offered to perform a second review, and
the Census Bureau received the last TIP materials in September 1998. A total of 4,985 GUs agreed
to participate in the program, but only 2,190 (44 percent) returned materials to the Census Bureau
by the original cutoff date of mid-April 1998. After the information had been inserted into the
TIGER database, each participating GU was sent a courtesy copy of updated maps covering its
jurisdiction.

Master Address File Geocoding Office Resolution (MAFGOR). The ROs undertook the
MAFGOR operation in an effort to geocode the city-style mailing addresses that the Census Bureau
obtained from the USPS, but the effort was hobbled by the inability to match the USPS addresses
to records in the TIGER® database. (A few areas were assigned to GEO and the National Processing
Center for resolution). The Census Bureau hoped that MAFGOR could, for ROs and RCCs in areas
that were not participating in the TIP and lacked a computerized geographic database of
addresses (see AMAFGOR, below), assist geographic staff in finding each street and address
range. These “missing” streets and addresses appeared in lists as clusters of uncoded addresses.
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To carry out MAFGOR, the ROs went to great lengths to obtain copies of new address reference
materials and to identify sources that might have additional information. RO staff reviewed
diverse information obtained from various sources, such as governmental and commercial maps,
atlases, address registers, postal directories, etc., for other operations. The staff supplemented
this by asking knowledgeable agencies and organizations for additional information and clarifica-
tion. GEO provided the RCC geographic staff with guidelines on the recommended quality of the
materials, but the final decision of what sources to use was left to the RCC staff.

Using the address reference materials in combination with the cluster lists (addresses grouped by
ZIP Code) and a map image from the TIGER database of the area on a computer screen, staff
attempted to provide address information for each cluster by inserting updates and corrections
into the TIGER database or by flagging errors they identified on the cluster lists. Resolved clusters
enabled GEO to geocode the related addresses because the computer could match them to the
new information in the database.

The Census Bureau began preparatory work for MAFGOR in 1993 and tested it throughout 1994. It
was used in preparation for the 1995 test censuses planned for New Haven, CT; Oakland, CA; and
Paterson, NJ. By February 1995, MAFGOR was underway in all ROs. MAFGOR continued in all RCCs
following the delivery and processing of each new address file from the USPS. After ROs had
established the “blue line,” the area for which a mailout census was planned, MAFGOR was limited
to areas within that boundary. MAFGOR was put on hold during the block canvassing operation,
when census employees checked the addresses for all blocks within the blue line. Beginning in
November 1999, the Census Bureau implemented a major MAFGOR effort following receipt and
processing of the September 1999 DSF. The effort was continued until late May 2000 following the
processing of each new file from the USPS. The RCCs carried out MAFGOR for more than
1,080,000 clusters in 2,123 counties. Because the Census Bureau wanted to use this operation to
try to match addresses received after Census 2000, MAFGOR continued beyond May, even though
most resolutions after that time were too late to be used for Census 2000. Because the agency
continued to receive addresses that did not match the TIGER database, MAFGOR continued

beyond operations that supported Census 2000 operations.

Automated Master Address File Geocoding Office Resolution (AMAFGOR). Many jurisdic-
tions in the country had developed their own geospatial digital files (computerized map files that

contained street features and their attributes) to assist them in carrying out their various govern-

mental functions. The Census Bureau identified this as another information source that could help
update current street and address information in the TIGER® database.

The process of capturing information from these sources was called Automated Master Address
File Geocoding Office Resolution (AMAFGOR). In simplest terms, AMAFGOR called for matching
and transferring features and their attributes from non-Census Bureau data sets, known generi-
cally as digital exchange (DEX) files, to the TIGER database. Some AMAFGOR files were developed
using versions of the TIGER/Line® files and may have included TIGER/Line identification codes (a
nationally unique identification code assigned to each line segment in the TIGER database) as well
as Census Bureau classification codes for the various types of street features. Having these data
elements in common with TIGER simplified extracting AMAFGOR file information for use in the
TIGER database.

GEO began exploratory discussions and testing of these files early in 1991. Once the operation
was made feasible, GEO sought to test it by using a local file to update the TIGER database to
ensure its maps were as current as possible. For a variety of reasons, the Census Bureau could not
find a suitable local file to test. Therefore it began production with DEX files in spring 1996 with-
out having conducted a test run.

Headquarters and RO staff identified government agencies that had the desired files via the
FARSAS, MAFGOR, and other operations that had put the Census Bureau in contact with knowl-
edgeable officials. The procurement of commercial files for areas lacking good reference sources
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was conducted using the U.S. Department of Commerce’s Concept of Operations (CONOPS) acqui-
sition process.33 Through CONOPS, the Census Bureau awarded a contract in September 1997 to
purchase such files from one source, Geographic Data Technology, Inc. (GDT). The contract with
GDT ensured that DEX files would meet agency requirements in terms of compatibility with the
TIGER database. GEO staff evaluated each potential file from the vendor for feature accuracy and
completeness in comparison to existing TIGER data for that area. The Census Bureau purchased
only those files that surpassed the TIGER data. Compatibility enabled the Census Bureau to use a
file immediately to perform efficient automated matches of the file’s information against the mas-
ter address file (MAF).

If a DEX file for an area matched more address ranges than the information in the TIGER database,
the Census Bureau used that DEX file to merge the missing street and address information into the
TIGER database. Upon completing the merge, GEO verified the quality of the updated information
in the database and the ROs or RCCs interactively cleaned up residual errors. These steps consti-
tuted some or all of the AMAFGOR process, which was intended to improve the information in the
TIGER database while requiring less manual intervention than needed in conventional methods
and to help the Census Bureau geocode many of the city-style addresses in the MAF for the areas
covered by DEX files.

If addresses remained that the database could not geocode, verifying their locations and informa-
tion became part of the MAFGOR operation. Like MAFGOR, AMAFGOR was an ongoing process to
support the continuing need to update the TIGER database and the MAF—not only for Census
2000, but for subsequent censuses and surveys.

As part of the CRADA, GEO and GDT agreed to attempt to develop an efficient DEX system that
would enable both to share geographic files received from local governments. After initial analy-
sis, GEO determined that it could not divert the resources from Census 2000 preparations that
were needed to continue with the additional DEX system development. The Census Bureau
planned to resume the program when sufficient resources were available.

Targeted map update (TMU). Because the ROs and RCCs could not find the needed information
for all uncoded city-style mailing addresses in the office via the MAFGOR operation, the Census
Bureau created TMU, a field operation to resolve this problem. TMU was limited to areas within the
blue line (the area for which a mailout census was planned) because address listing operations
that were already setup could handle this task for areas outside the blue line. As with MAFGOR,
the goal was to update information in the TIGER® database without altering individual addresses
in the MAF.

The first attempt made by the Field Division to resolve problems stemming from the uncoded
addresses involved trying to obtain information from local sources identified by the RCCs as hav-
ing information that could be found only at that source. This might be a government agency a tax
assessor’s office, the police or fire department, etc. whose records were in a form not easily cop-
ied for use in MAFGOR. In order to reduce intrusiveness and possible duplication of effort, (since
some agencies and organizations were contacted during prior Census Bureau operations), each
RCC specified that enumerators must receive clearance before visiting any of these places. The
staff also was instructed to get assistance resolving uncoded addresses from post offices (as iden-
tified by ZIP Code) serving the area.

If problems remained, the staff was directed to:

= Try to find the streets and address ranges in the field.

= Determine the proper geographic code for the addresses.

= Use the maps to add and correct streets and address ranges.

RCCs attempted to resolve every uncoded address on the list, and they used the materials gath-
ered both to update the TIGER database and to flag erroneous records in the MAF. The information
enabled the staff to match, and therefore geocode, most of the problem addresses.

33 The Census Bureau changed this terminology to “A Streamlined Acquisition Process” (ASAP) in 1998.
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Before conducting the actual TMU operations, staff from headquarters, the National Processing
Center (NPC), and the Charlotte RCC visited Shelby County, KY; Chatham County, NC; and Union
County, SC, in September and October 1997.

From September 1998 to January 1999, the Census Bureau performed TMU in 6 counties in the
Atlanta region, 43 in the Charlotte region, and 29 in the Philadelphia region. The goal was to
obtain accurate map and address information of the mailout/mailback area by the time block can-
vassing began in early 1999. Work in some counties was completed too late for the information to
be processed into the TIGER database in time to be used for Census 2000 block canvassing.

The Census Bureau continued to perform TMU as needed to attempt to geocode residual address
problems that MAFGOR could not resolve. Local census office participation included an effort cov-
ering about 1,300 counties that began in early October 1999 and continued through January
2000. The RCC attempts to resolve address problems via TMU continued from early March
through early May 2000. The effort extended to many of the same counties visited for earlier TMU
efforts.

These field reviews included addresses that the computer could not geocode from the late-
delivery DSFs and other late address operations (see below). TMU continued in a few areas beyond
early May, but those resolutions generally were too late for use in Census 2000. For these phases
of TMU, the Field Division dealt with almost 45,000 clusters (address groupings with the same
street name, ZIP Code, and hundred-range house numbers) in some 1,800 counties.

Census map preview (CMP). From late 1996 through 1997, the CMP program provided rel-
evant maps that showed the streets recorded at that point in the TIGER® database. These maps
were provided to every GU that was not offered the opportunity to update this information by the
TIP, Tribal Review Program, or the 1997 Boundary and Annexation Survey. The Census Bureau
asked local government officials to update the maps to show missing or misnamed streets, delete
nonexistent streets, and correct or add city-style address ranges for any street segment.

Except for unnamed streets, highlighted in purple, the maps were like those the Census Bureau
provided to GUs for the 1997 BAS. The GUs annotated the maps and returned them to the ROs,
where the maps were used to update the TIGER database.

The scheduled CMP completion date was August 1997, but maps continued to trickle in well into
1998, as GUs completed their reviews. Of the 27,467 GUs the Census Bureau contacted, 10,150
(37 percent) responded.

Address Listing Map Review (ALMR). ALMR helped the Census Bureau toward its goal that
roads and streets shown on the maps listers would use for the 1998 address listing operation be
as accurate, complete, and current as possible. To accomplish this, ALMR encouraged local and
tribal officials of GUs located outside, or split by, the blue line to identify incorrect and missing
streets and street names on the Census Bureau maps provided to them. The GUs included in this
effort contained areas outside the initial mailout/mailback area and consisted primarily of outlying
areas where the USPS did not deliver mail to house-number and street-name addresses.

The Census Bureau requested that GU officials return information about city-style mailing address
ranges existing in their jurisdictions. The Census Bureau also asked the officials to identify the
city-style addresses at points where a road intersected the GU’s legal boundary. This would enable
the Census Bureau to update the TIGER® database in time for the address listing of the GUs. The
Census Bureau placed special emphasis on obtaining cooperation from GUs that had not
responded to, or participated in, previous attempts to acquire this type of information.

Beginning early in January 1998, the ROs and RCCs sent letters to officials of the 30,200 eligible
local and tribal governments, requesting them to annotate and return a copy of a Census Bureau
map of their areas. Of the more than 8,000 GUs that expressed interest in the ALMR, a total of
7,564 participated in the program. The Census Bureau asked participating officials to use the
maps from the 1998 BAS for this purpose or, if appropriate, the Census Bureau provided them
with special maps derived from the TIGER database.

History: Census 2000 Chapter 7: Geography and Geographic Support 341

U.S. Census Bureau



ALMR began in late January and continued into February of 1998. The Census Bureau asked local
and tribal officials if any nonparticipating GUs had undergone changes to the street network or
address system since the most recent update and requested them to provide a current street map
or digital map file for the GU or to identify sources that might have the desired information.

The Census Bureau planned to complete ALMR by the beginning of April, but received the last
update eligible for inclusion in the TIGER database in time for use in the census address listing
operation on May 5, 1998. The agency continued to update the database as new information
arrived from participating GUs through the remainder of the year. Of the 8,024 GUs that offered to
participate or were interested in participating, 6,327 GUs (79 percent) actually worked with the
Census Bureau to return annotated maps, provided other information, or reported that the agen-
cy’s maps were accurate.

Geocoding Accuracy Assessment (GAA). The Census Bureau intended the small-sample GAA
survey, conducted February through March of 1998, to assess the accuracy of address ranges in
the TIGER® database.

The survey included 600 geocoded city-style addresses in 18 metropolitan areas and 6 nonmetro-
politan areas. GEO provided each RO or RCC with lists of basic street addresses selected from the
MAF, together with maps of the areas in which the addresses were believed to be located. RO
staffs were asked to find each address in the field, enter a map spot and its preselected map spot
number on the map to show the location of the address, and annotate the list to indicate that the
address was found, did not exist, or could not be located. The addresses’ block assignments were
matched against those recorded for the addresses in the TIGER database.

In May 1998, GEO staff reconciled most of the mismatched and uncoded addresses found by
RO/RCC staffs. In the end, 15,416 (95.2 percent) of the original 16,200 addresses were listed in
the field and 99 percent of these could be geocoded. Of the geocoded addresses, 13,751 (90.1
percent) matched the TIGER database geocoding at the block level.

The addresses were not selected using a scientific sampling process specifically designed to pro-
vide national estimates of geocoding accuracy, so applying the results from this study on a nation-
wide basis was not valid. However, the study did meet its goal of providing a useful general
assessment of the geocoding capabilities of the TIGER database and helped identify necessary
improvements. One improvement identified was the need for better address ranges in the TIGER
database. This led GEO to implement the Automated Address Range Program (see below). The
study also helped GEO improve its imputation algorithm for splitting address ranges where legal
boundaries obtained as part of the Boundary and Annexation Survey intersected roads with
address ranges.

Automated Address Range Program (AARP). First implemented in March 1999, the AARP was
a fully automated process created by the Census Bureau to achieve a consistent address-to-block
number relationship between field-verified city-style addresses in the master address file and the
address ranges in the TIGER® database. The AARP ran automatically during the address reconcilia-
tion phase of Census 2000 whenever newly recorded city-style addresses created new address
ranges in the database. Its corrections were subject to a quality assurance review.

Using field-checked residential addresses in the MAF, the AARP expanded existing ranges to create
new address ranges related to street features in the TIGER database. Implementation of AARP
involved two phases:

= The initial address-range load, which entailed matching MAF addresses and the TIGER address
ranges and reconciling differences.

= AARP postprocessing, which consisted of a series of improvements to address ranges and road
names (including alternate identifiers).

Postprocessing converted actual ranges to potential ranges (e.g., if 121, 125, 131, and 137 were
the only addresses in the 100-range on the odd-numbered side of a street, the database would
show a potential range of 101-199), checked consistency of odd and even ranges along a series
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of segments of the same street, standardized street names, eliminated unnecessary address
ranges and anomalies, and applied ZIP Codes to new ranges. The USPS’s ZIP+4 file (see Chapter 8,
“Addresses and Questionnaire Printing and Mailing”) provided the information needed to split
address ranges based on ZIP Code.

The Census Bureau also used AARP to suppress address ranges containing a single address. Such
ranges could occur where a single existing house number was the only address on one side of a
street segment or the house number was out of parity or sequence with the other addresses on
the same side of a street. For example, an address of 103 as the only odd-numbered address on
the even-numbered side of the 100s-range of a city block would be out of parity. However, in
March 2000, the Census Bureau’s Disclosure Review Board, believing that address information in
the TIGER database fell under the confidentiality restrictions of Title 13, U.S. Code, instructed GEO
to suppress single addresses from publicly available products such as the TIGER/Line® files. This
had the effect of forbidding the Census Bureau from publicly recognizing the existence of a spe-
cific single address. It could, however, release the range of potential addresses along a street that
may or may not reflect the addresses actually in use on that street.

In previous censuses, most Census Bureau addresses came from public sources, thus address
ranges recorded in the TIGER database were believed not to be subject to Title 13 confidentiality
requirements. The TIGER database improvement operations prior to Census 2000 resulted in
many addresses coming from the Census Bureau’s field operations. The opinion was that this put
address information in the same confidentiality status as the statistical data collected about indi-
viduals. Implementing this decision required GEO to make sure that AARP attempt to include more
than one address in each of its address ranges, but this was not always possible.

Other Programs Affecting TIGER® Content

Programs the Census Bureau instituted to improve its address list and geographic information also
resulted in improvements to the map features and names in the TIGER® database. These programs
(which are discussed in Chapter 8, “Addresses and Questionnaire Printing and Mailing”) included
the Boundary and Annexation Survey, the Tribal Review Program, the Census 2000 Redistricting
Data Program, the Participant Statistical Areas Program, and the Local Update of Census
Addresses. Depending on the program, information derived from these operations was entered
into the TIGER database by staff either in the National Processing Center or the RCCs. When all
map-related revisions were included in the TIGER database, the Census Bureau could locate and
link the related addresses that had been added to the MAF. In addition, GEO constantly ran edits
and quality checks of the information in the database. For example, in mid-1999, the division
reviewed codes that classify the types of features in the database; this review resulted in the dis-
covery and removal of numerous irrelevant, obsolete, and rarely used codes.

Updates from Census 2000 field operations. During the 1990s, the Census Bureau con-
ducted a variety of field operations that provided updates to the TIGER® database. Most of the
updates were to very limited geographic areas. However those updates conducted immediately
prior to the census resulted essentially in nationwide activities.

Special censuses. During intercensal years, the Census Bureau took censuses of local jurisdic-
tions on a cost-reimbursable basis. Jurisdictions requesting special censuses typically had experi-
enced considerable population growth since the previous census. An officially certified population
count from the Census Bureau documenting the increase could significantly affect the amount of
government funding a jurisdiction may receive.

These enumerations usually were conducted in the traditional door-to-door method. Enumerators
used maps prepared by the Census Bureau to find their way around their assigned areas, noting
corrections and updates to the map features and names as they went. The Data Preparation
Division’s National Processing Center entered this information into the TIGER® database. However,
the Census Bureau did not use the information gathered to update its address file. To avoid inter-
ference with preparations for Census 2000, the Census Bureau suspended taking special censuses
after mid-1998.
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Census 2000 field test program. As it had in the decade before each of the preceding four
decennial censuses, the Census Bureau conducted a series of tests of methodology, content, and
design to develop the optimum operational plan for conducting Census 2000. The tests also pro-
vided an opportunity for a limited amount of updates to features and addresses for the TIGER®
system. The operational details of those tests and their geographic support requirements are dis-
cussed in Chapter 2, “Planning the Census.”

Census 2000 Dress Rehearsal. In 1997, the Census Bureau began conducting portions of the
Census 2000 Dress Rehearsal. These processes continued through 1998, with a focus on the
Dress Rehearsal Census Day of April 1, 1998. The goal was to test the operational plan for Census
2000, including all of the preliminary operations that start more than a year before the actual cen-
sus. The dress rehearsal sites were Sacramento, CA; Menominee County, WI; and 11 counties (plus
a small portion of a twelfth) including and in the vicinity of Columbia, SC. Street and address infor-
mation added, deleted, and corrected for the various dress rehearsal operations were added to the
MAF and the TIGER® database. Dress rehearsal activities are discussed in Chapter 2, “Planning the
Census.”

Precensus operations. As part of the final preparations for a decennial census, the Census
Bureau conducts a series of field operations. The specific operations may vary from census to cen-
sus, but they begin taking place at some point before Census Day and always include the collec-
tion of updates to features and addresses. These updates are used in the geographic products
supporting the census. Updates from precensus operations that contributed to the TIGER® data-
base are discussed here. The operational details of those activities and their geographic support
requirements are discussed elsewhere in this chapter.

Address listing operations began in March 1998 in areas classified by the Census Bureau as TEA 2
(type of enumeration area). These areas were outside the so-called “blue line” where city-style
addresses were the rule. In all or part of 2,944 additional counties, including the 78 municipios in
Puerto Rico, the Census Bureau listed addresses in three waves from July 30 through December
31, 1998. The Wisconsin and South Carolina dress rehearsal sites were not relisted for this
operation.

The operation consisted of the participating field staff noting in an address register the address
or location description of each potential dwelling unit, the relevant collection block number, and
significant information for each living quarter. In addition, the field staff assigned a map-spot
number to each residential structure, drew a map spot, entered its number at the approximate
location on the census block map, and updated and corrected the block maps. The NPC keyed
the addresses and their map spot numbers into a master address file update file (MAFUF) (see
Chapter 8), and inserted map changes into the TIGER database. The NPC electronically scanned
the address listing maps to provide map images that were the basis for digitizing the map spots;
this ensured that the spots and their associated numbers were inserted as accurately as possible
into the TIGER database. For maps that could not be scanned primarily separate, hand-drawn
sketch maps of densely developed areas the NPC digitized the map spots and inserted their num-
bers, together with the added and corrected street information, into the TIGER database.

Block canvassing operations began in January 1999. Field staff checked the completeness and
collection-block assignments of the addresses in mailout/mailback areas, where the USPS delivers
virtually all mail to city-style addresses. For the most part, this operation was confined to areas
classified as TEA 1 in all or part of 2,096 counties; it also took place in TEA 6, which applies to
military bases located in TEA 2 areas. The NPC keyed the address updates and revisions into a
MAFUF and inserted map changes into the TIGER database. Field staffs’ revisions to the address-
to-block number relationship, which were recorded in the MAF, were used to correct the address
range information in the TIGER database, thereby assuring consistency with the MAF.
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The Use of Map Spots for Housing Units

In many areas—termed noncity-style mailing address areas—the addressing system does not
allow for easy, unambiguous identification and comprehensive listing of individual housing units.
This makes it very difficult to develop the complete list of housing unit addresses needed for a
mailout/mailback census. The problem is most common to rural areas where units may be located
along an unnamed road (or one with no road signage) or where they are not assigned individual
house numbers (or none are displayed). Even where units are assigned post office box numbers,
the units themselves may not be visibly numbered or the numbers may be assigned to an indi-
vidual or household for mail pick-up at the post office.

The Census Bureau began testing and implementing the use of map spots before the 1990 census
as a way of mitigating this problem. Census Bureau field staffers conducted these map spot tests,
while performing address-listing operations in areas with noncity-style mailing addresses. They
entered uniquely numbered map spots on the enumerator maps in the approximate location of
each residential structure. This provided the Census Bureau with a surrogate housing unit identifi-
cation system that enabled the creation of a complete list of housing units. That list could be used
by field staff in subsequent operations.

The Census Bureau assigned each map spot within a specific numeric range in the database to the
type of living situation it represented: housing, special place/group quarters, or military housing.

This enabled GEO to provide maps displaying the locations of special types of living situations for
the appropriate field operations.

The Census Bureau determined that having these map spots in the TIGER database so that they
could be displayed on printed maps at any stage in the census operations would be useful.
Operational considerations precluded this, so the Census Bureau stored this information in an
auxiliary database.

The Census Bureau digitized map spot information from the 1997 address listing operation in the
Columbia, SC, and Menominee County, WI, sites into the TIGER database for use in the dress
rehearsals. The Census Bureau also generated maps showing the map spots and numbers for the
1998 Local Update of Census Addresses (LUCA) and update/leave operations. Census enumerators
annotated additions and corrections to the map spots. This information was digitized into the
database for new maps to be used in both dress rehearsal and Census 2000 operations. The
Census Bureau entered map spot information from the 1998 address-listing program in other
parts of the United States and all of Puerto Rico into the database so that the information would
appear on maps generated for subsequent operations. In addition to address listing of areas,
Census 2000 required enumerators to assign map spots and numbers in list/enumerate areas.
This information was digitized into the TIGER database after the maps were sent to the NPC.

Entering Map Updates Into the TIGER® Database

As a rule, NPC staff manually inserted map corrections and additions into the TIGER® database.
This operation consisted of reviewing updates on field maps and recording that information into a
portion of the TIGER database shown on a computer screen. This method required a minimum of
hardware (no digitizing table) and specialized software. However, it presented opportunities for
degrading the spatial accuracy of the TIGER database by adding the inherent inaccuracy of the
office clerks’ “eyeballing” approach of transferring map information from field staffs’ hand-
sketched feature location to the computer screen. As noted earlier, correcting the resulting
inaccuracies in the TIGER database was a goal of the GPS research activities.

Because the Census Bureau identified most residential structures outside of city-style addressing
areas nationwide with map spots and numbers, a quick and accurate process for entering informa-
tion gathered during address-listing operation, as well as in subsequent field activities, was essen-
tial. The NPC was central to this process. It electronically scanned annotated block maps to pro-
vide map images that were used as the basis for digitizing the map spots. Rather than having to
deal with large numbers of individual block maps in various states of disrepair after their usage in
the field, the NPC process let clerks view scanned maps on computer screens and digitize each
map spot and its number by simultaneously touching the location of the map spot on the screen
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and clicking the map spot number from a list with a mouse. This ensured that the spots and their
associated numbers were incorporated as accurately as possible into the database. The clerks
recorded the map-spot numbers at the same time. The results of this procedure were twofold:

= The location of each map spot was calculated automatically in reference to the coordinates of
the corner points of the map shown on the screen.

= The calculation and entry into the database were performed in a batch operation as each county
was completed.

The NPC digitized the map spots and inserted their numbers from the original maps, together
with any updated street information, into the TIGER database. Quality control clerks reviewed the
maps from all stages of the operation to ensure that the map spots appeared in the correct geo-
graphic relationship to the streets and roads in the database. To ensure that the TIGER database
contained the same information as the MAF, the NPC reviewed the results of an edit that matched
map-spot numbers in the MAF and the TIGER database.

Block maps also were scanned for use in two census field operations that required enumerators to
record map spots: the update/leave and update/enumerate operations. The maps used in these
operations displayed the many map spots and numbers obtained during address listing, so they
were at a larger scale than those used in the address-listing operation. This resulted in the near
doubling of the number of maps that the NPC needed to review. To minimize the need for clerks
to look at all these maps, the scanning program was improved so that each scanned map
appeared on the computer screen simultaneously with the same map area currently recorded in
the TIGER database. By looking at the two maps overlaid on one another, clerks could identify and
insert both feature changes and map-spot changes without handling the field maps. The informa-
tion was again entered into the database in a batch process, with the computer automatically cal-
culating the coordinate values of map spots and feature changes in relation to the values of each
map’s corner points. The results were reviewed for completeness and accuracy. A subsequent edit
ensured that map-spot numbers in the MAF appeared in the TIGER database.

The Census Bureau used the term “remote Alaska” to refer to the most sparsely settled areas of
Alaska as depicted on maps annotated by enumerators. The maps were digitized by GEO staff. All
other digitizing and scanning operations including digitizing all information for the other
list/enumerate areas were carried out in the NPC. While input from other operations was digitized
into the TIGER database as the annotated maps and time became available, NPC did not scan the
list/enumerate maps because it received them just as it was completing the update/leave maps
and beginning work on the update/enumerate maps. Rather than overwhelm the NPC with work,
GEO chose to use NPC’s limited available scanning equipment to record the larger workload from
the update/enumerate areas. As result of GEO’s decision, map updates received from the nonre-
sponse follow-up and coverage improvement follow-up operations were not digitized until the
summer of 2001, long after the maps for Census 2000 were finalized.

Geographic Products to Support the Census 2000 Field Operations

The Census Bureau developed a wide variety of geographic products to support the Census 2000
data collection operations. Often these products were included as part of census test activities
(described in Chapter 2, “Planning the Census”) carried out in the years leading up to the census.
The products, which included files listing geographic entities, address lists, and maps, also were
used in the many field operations related to conducting Census 2000.

Census tests. The first large-scale test was in 1995 in three areas (Oakland, CA; Paterson, NJ;
and six parishes centered around Natchitoches in northwestern Louisiana). In 1996, the Census
Bureau conducted a test census in seven scattered census tracts in Chicago and two American
Indian entities (Acoma Pueblo, NM, including off-reservation trust lands, and Fort Hall Reservation,
ID).

For these tests the Census Bureau produced several series of maps for each field operation,
including recruiting, update/leave, LUCA, nonresponse follow-up, tribal review, rural address list-
ing, and Integrated Coverage Measurement. Typically, each operation required multiple map types
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and page sizes to support various facets of the work. There were five basic map types for Census
2000 field operations:

= Entity-based map (36 by 42 inches, color): Field office supervisors and crew leaders used
these maps to determine assignments for field staff and to plan and manage the field opera-
tions. For multicounty local offices, staff could tape county maps together to form a wall map of
the entire area or stack maps together in an atlas format. These maps featured:

= Local census office (LCO) boundaries (if applicable).

= Map grid of assignment area boundaries and numbers.

= Location and names of major highways.

= Location and names of major hydrography.

= Location and names of features coincident with boundaries.

= Boundaries and names of selected legal and statistical entities.

= Locator map (11 by 17 inches, black and white): Locator maps showed the location of a geo-
graphic entity within a larger area to help crew leaders and field staff identify the location and
determine a route of travel to it. These maps included the following features:

= Subject entity (which was marked by shading).
= Roads, hydrography, railroads.
= Names of linear features and names of geographic entities.

= Assignment area map (11 by 17 inches, black and white): Crew leaders and field staff used
these maps to identify the boundary of each assignment area and the block to be visited or the
city-style address ranges to be checked for the street segments within it. These were also used
to annotate updates and corrections. The following features appeared on the map:

= Area outside subject assignment area (which was marked by shading).
= Roads, hydrography, railroads, and other linear and area features.

= Boundaries and names of selected geographic entities.

= Names of linear and area features.

= Block map (11 by 17 inches, black and white): Field staff used these maps to identify the
boundary of the block. These maps were also used to determine a route of travel around and
within a block and to annotate map spots and numbers and map updates and corrections.
These maps included the following features:

= Area outside the subject collection block (which was marked by shading).
= Roads, hydrography, railroads, and other linear and area features.

= Boundaries and names of selected geographic entities.

= Names of linear and area features.

= Map spots (selected operations).

= Street index (printed on the related map or a separate sheet): Field staff used street indexes to
find named roads on the map. Indexes provided a list of all named roads in alphanumeric order.

The Census Bureau produced a series of geographic reference files (GRFs) that provided informa-
tion about the geographic framework for the field operations. These files also were integrated into
the field-map production system. In addition to GRFs’ use in field operations, they were produced
for data-tabulation operations. This effort is described in more detail in Chapter 6, “Data Capture
and Processing.”
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Census 2000 Dress Rehearsal. In 1998, the Census Bureau conducted the Census 2000 Dress
Rehearsal at the earlier-noted sites of Menominee County, WI; Sacramento, CA; and 11 counties
(and part of a twelfth) in South Carolina. This operation tested the plans and process for taking
the census.

As with earlier census test programs, the Census Bureau produced several series of maps and
GRFs for dress rehearsal field operations. Each operation typically required multiple map types
and page sizes (either 11 by17 inches and 36 by 42inches) to support various facets of the work.

Census 2000. The Census Bureau produced a variety of map products, address products (see
Chapter 8, “Addresses and Questionnaire Printing and Mailing”) and GRFs to support the census
field operations. The various field operations associated with Census 2000 required a large vol-
ume of maps. Beginning with recruiting and other operations in the year before Census Day and
continuing through the follow-up and evaluation activities, the Census Bureau produced more
than 41.7 million 11 by 17 inch map sheets. It also produced over 1 million 36 by 42 inch large-
format maps. The large-format maps were produced on plotters in the regional census centers
(RCCs). The 11x17 inch maps were printed on laser printers either in the RCCs or in LCOs, as
appropriate.

Map Production

The following general description of the map production operation explains how most of the
maps were produced for data collection and TIGER® updating.

GEQ’s mapping staff relied on extensive customer consultation to develop the map content,
design, and scale to meet the required specifications. As part of this process, staff developed a
production system that combined map design parameters, the appropriate extract from the TIGER
database, a production control system, and a quality assurance review. Field offices (RCCs and
LCOs) initiated and controlled production of the maps through a multistep process that produced
a single Map Image Metafile (MIM)® for each map sheet.

Field office staff checked a small sample of the maps produced. Maps with problems were referred
to GEO for resolution. As the field staff needed maps for specific operations, they printed the
requested map from the MIM using custom-designed map printing software. The maps were
designed to print to sizes of 11 by 17 inches or 36 by 42inches depending on their purpose. The
smaller maps were printed on laser printers, while the larger maps were printed on large-format
plotters.

The MIM concept resulted from the Census Bureau’s experiences after the 1990 census. Maps for
that census were printed using commercial plotters and from files stored in a proprietary format
readable only by specific plotters from a particular manufacturer. This approach was also used for
the reproduction of public map products of census tracts and blocks. The manufacturer discontin-
ued the map-making equipment during the1990s and went out of business a short time later. The
existing maintenance contract lapsed. This left the Census Bureau no easy way to reproduce maps
that met customer requests.

Switching to MIM files offered a clean solution. The MIM file was simply a detailed description of a
map in ASCII format. Since the format is well documented, it is a fairly straightforward task to
write a plotting utility that works best when new hardware becomes available. This meant that
MIMs and the maps they represent were relatively immune from problems posed by technological
change.

348 Chapter 7: Geography and Geographic Support History: Census 2000

U.S. Census Bureau



CONTENTS

Chapter 8.

Addresses and Questionnaire Printing and
Mailing

IMPROVING THE ADDRESSFILE. . . . . . . . .. ... ... .......
Introduction. . . . . . . .
Origin of the Census 2000 Address File . . . . . . . . . .. .. ... ...

1990 census address control file . . . . . . .. .. ... ... ... ..
Delivery sequence file . . . . . . . . . . . ... ... ...
ZIP+4 file . . . . .
Special Places/Group Quarters . . . . . . . . . . .. .. ... ...
Blue Line Delineation . . . . . . . . . . . . .. ...
Filling the Gaps in the Address File . . . . . . . . . ... ... .. ....
Address System Information Survey (ASIS) . . . . . . . . ... ... ..
Rural Addressing Program (RAP) . . . . . . . . . . . . . . .. ......
Program for Address List Supplementation (PALS) . . . . . . . ... ..
Addresses From Precensus Operations . . . . . . . . ... .. ......
Test CeNSUSES. . . . . . . . . ..
Dress rehearsal . . . . . . . . . . .. ...
Address listing . . . . . . ...
Block canvassing . . . . . . . . . . ..
Post-Block Canvassing TIGER® Update (PBCTU) . . . . . . . . . ... ..
American Community Survey (ACS) . . . . . . . . . ... ... ... ..
Local Update of Census Addresses (LUCA) . . . . . . . . . . ... ...
LUCA 1998 . . . . . .
LUCA 1999 . . . . . . .
LUCA training. . . . . . . . . . . . .
Participation in LUCA 1998 and LUCA 1999. . . . . . . . . . . ... ..
Supplemental LUCA. . . . . . . . . . . . ...
The LUCA operation . . . . . . . . . . . . ...
The LUCA appeals process .. . . . . . . . . . . . . . v v
Survey of participationin LUCA . . . . . . . . . . . .. ... ... ...
LUCA special place program . . . . . . . . . . . ... ... ... ..
New Construction program . . . . . . . . . . . . . . ...
Confirmation of destruction of Title 13 materials. . . . . . ... .. ..
Administrative records . . . . . . . . . ...
Postal validation check (PVC). . . . . . . . . . . . . ... ... ... ..
CRADA to improve the address list . . . . . . . ... ... . .. ....
Master Address File Quality Improvement Program (MAFQIP) . . . . . .

ADDRESSES FROM CENSUS 2000 FIELD OPERATIONS . . . . . . . . ..
Update/Leave (U/L) and Update/Enumerate (U/E). . . . . . . . . . . . ..
Urban Update/Leave (UU/L) . . . . . . . . . . . . .. ... ... .....
List/Enumerate (L/E) . . . . . . . . . .. .
Redelivery of Undeliverable Questionnaires (UAA Redistribution

Operation) . . . . . . . . . .
PO. Box-Only Addresses in TEA' 1 . . . . . . . . . .. ... ... .....
Nonresponse Follow-Up (NRFU) . . . . . . . . . . . . ... ... .....
Residual NRFU (R-NRFU) . . . . . . . . . . . . . . .
Field Follow-Up (FFU) . . . . . . . . . . . . . . . . . ... .. ... ...
Coverage Improvement Follow-Up (CIFU) . . . . . .. .. .. ... ....
Be Counted and Telephone Questionnaire Assistance (TQA) . . . . . . . .
Household and Address Field Verification (HA FV), or Invalid Return

Detection (IRD). . . . . . . . . . . o
Questionnaires Without a MAF Identification . . . . . . . . . . . . . ...
Elimination of Duplicate Housing Units . . . . . . . . . . ... ... ...
Addresses Changed During Enumeration . . . . . . . . . . . ... ....
Accuracy and Coverage Evaluation (A.C.E.) . . . . . . . . . .. ... ...



CONTENTS QUESTIONNAIRE PRINTING AND MAILING. . . . . . . .. ... .. ... 387

Questionnaire Design and Development. . . . . . . . ... ... ... .. 387
Printing Contracts. . . . . . . . . . . . ... 390
Quality Assurance for Printing Operations. . . . . . . . . . .. ... ... 391
Pre-award QA . . . . . . . 392
Prior-to-production QA . . . . . . . . .. 392
Production QA . . . . . .. 392
Printing error in the advance letter . . . . . . . . . ... ... ... .. 393
Mailing Piece Addressing and Delivery. . . . . . . . . .. ... ... ... 394
Advance letter . . . . . . ... 395
Questionnaires . . . . . . L L 395

Remindercard . . . . . . . . . ... 396




Chapter 8: Addresses and Questionnaire

Printing and Mailing ...

IMPROVING THE ADDRESS FILE
Introduction

In November 1990, the Census Bureau established a committee to develop recommendations on
how to improve Census 2000 over the 1990 census, in ways that would also control costs. One of
the critical considerations was a redesigned mailing list. Because the address list would serve as
the basic control for the census, one of the agency’s goals to ensure that Census 2000 would be
more accurate and complete while being more cost-efficient was to improve the development and
content of its address file.! To this end, the Census Bureau established a goal of re-using city-style
mailing addresses from the 1990 census and developing partnerships with the U.S. Postal

Service (USPS) and knowledgeable state, regional, local, and tribal governments.2 Accordingly, in
November 1990, the Census Bureau and the USPS established an interagency Joint Committee for
Census Planning to undertake cooperative efforts for enumerating much of Census 2000 by mail.3
The Census Bureau also sought to determine the availability of address lists and address-range
information from local governments. This would obviate the need for the Census Bureau and the
USPS to undertake many of the operations used during the development of the address list for
each of the previous three censuses. The Census Bureau also wanted to be able to incorporate
non-city-style addresses into its automated address operations and to integrate all its censuses
with the agency’s automated geographic system, the Topologically Integrated Geographic
Encoding and Referencing system (TIGER®) database.

Origin of the Census 2000 Address File

The Census Bureau estimated that it would have to manage about 119 million residential
addresses for Census 2000, including Puerto Rico (1.4 million) and the four major Island Areas
(114,000). In 1998, the Geography Division (GEO) created a master address file (MAF) as the
repository for every residential mailing address, physical/location description, etc., that it could
obtain.# GEO had already prepared a limited MAF in 1995 for use in the areas covered by a Census
2000 test census and in 1997 to support the dress rehearsal and the beginnings of the American
Community Survey.> This file contained both residential and nonresidential addresses. The MAF
was the basis for the decennial master address file (DMAF), which was limited to residential
addresses that could be linked successfully to the TIGER® database. The DMAF served as the con-
trol file for taking the census and tabulating the data.®

! See, U.S. Census Bureau, “The Reengineered 2000 Census,” May 19, 1995; and Chapter 2, “Planning the
Census,” especially the section entitled, “Task Force for Designing Census 2000.”

2 City-style mailing addresses were those to which mail was delivered based on the structure’s house
number and street or road name.

3 See, “Agreement Between the United States Bureau of the Census and the United States Postal Service,”
signed by Anthony M. Frank for the USPS on November 20, 1990, and by Barbara Everitt Bryant for the Census
Bureau on November 21, 1990.

4 See, U.S. Census Bureau, “Census 2000 Address Listing Operation,” Information Memorandum No. 80,
November 7, 2000; cover memorandum dated November 14, 2000.

> See Chapter 2, “Planning the Census,” for details.

6 U.S. Census Bureau, “The Decennial Master Address File (DMAF),” Information Memorandum No. 51,
June 20, 2000, cover memorandum dated June 26, 2000.
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The initial MAF was a product of the merger of three files:
= All city-style mailing addresses recorded in the 1990 census address control file.

= The USPS’s delivery sequence file.

= The USPS’s ZIP+4 file.”

1990 census address control file. Following the 1990 census, the Census Bureau retained a
substantial number of the addresses that it had recorded and that the GEO coded for the census.
The agency also integrated the addresses from its 1990 census file of special places and group
quarters into the address control file (ACF). However, these addresses were not carried to the MAF
because the Census Bureau decided to start fresh with the Census 2000 inventory of these facili-
ties. GEO performed extensive programming from 1993 to 1997 to develop the file structure of
the MAF and to improve the TIGER database to facilitate an effective matching and merging of the
information in the ACF, the other address files described below, and the TIGER database. The
Census Bureau has estimated that almost 71.4 million addresses—61.6 percent of the total
addresses in the final Census 2000 housing inventory—were provided from the ACF without sub-
sequent action needed.8

Delivery sequence file. In 1993, the USPS introduced a delivery sequence file (DSF), a nation-
wide database of the residential and nonresidential addresses served by the USPS. The May 1994
DSF contained more than 137 million addresses; of the 120 million residential addresses in that
file, about 99.3 million were city-style, including 22 million multiunit addresses (apartments in an
apartment house, mobile homes in a trailer court, etc.). The initial address coverage used by the
Census Bureau for the previous three decennial censuses had been limited to what was available
from commercial vendors for the urban cores of metropolitan areas. The DSF consisted of numer-
ous data tapes, and the sheer volume required considerable computer-processing time; e.g., for
the November 1999 DSF, GEO needed 2 days to process 32 tapes. A statutory change was needed
to give the Census Bureau access to the DSF (see below), and the Census Bureau and USPS had to
agree on and implement a standard format for the representation of mailing addresses. The imple-
mentation took place early in 1994. In June 1994, the Census Bureau obtained its first copy of the
DSF, the May 1994 version. However, because the USPS was not authorized to let others retain the
information in the DSF, the Census Bureau could not keep these addresses. The agency used this
DSF to test its ability to match the information in the file to both the ACF and the TIGER database.
By special agreement with the USPS, the Census Bureau was allowed to use the May 1994 DSF as a
source for updating the ACF to create a MAF for the few areas enumerated via the
mailout/mailback (MO/MB) methodology for the 1995 test census.®

As part of the agreement, the Census Bureau provided the USPS with approximate
latitude/longitude coordinates for the addresses that GEO could match to its records in the TIGER
database. The USPS planned to use this information to help automate a restructuring of its deliv-
ery routes. The Census Bureau found that it could match—and therefore geocode—almost 70 mil-
lion city-style addresses from the DSF to street/road names and address ranges in the TIGER data-
base. The addresses it could not geocode exposed two possible situations: (1) a shortage of street
features, street/road names, and/or address ranges in the TIGER database and (2) erroneous
addresses in the DSF. The latter reflected addresses that no longer existed or had been misre-
corded by local post offices when they prepared the list of city-style addresses for their area.
Based on the match, the Census Bureau created a tally of addresses that was used to estimate
workloads for the task of having the regional offices (ROs) and regional census centers (RCCs) try

7 U.S. Census Bureau, Census 2000 Information Memorandum No. 102, “Program Master Plan: Census 2000
Master Address File,” February 28, 2001, cover memorandum dated May 1, 2001.

8 U.S. Census Bureau, “Census 2000 Topic Report No. 8: Address List Development in Census 2000,”
March 2004, pp. 1-6, 25.

9 Memorandum of understanding between U.S. Census Bureau and U.S. Postal Service, June 1994,
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to resolve the unmatched addresses; i.e., those GEO could not geocode. The information on non-
matching ranges of addresses also was used to begin the TIGER Improvement Program (TIP) and
Master Address File Geocoding Office Resolution (MAFGOR) operations.!°

Public Law (PL.) 103-430, the Census Address List Improvement Act of 1994, directed the USPS to
give the Census Bureau the information it needed to carry out its periodic censuses and surveys.
Its passage on October 31, 1994, enabled the two agencies to come to an agreement regarding
the Census Bureau’s use of the DSF addresses for census purposes; the agencies signed the formal
memorandum of understanding on June 1, 1995.1! Later that month, the Census Bureau obtained
an April 15, 1995, version of the DSF. GEO now could use this file to upgrade and expand the ACF,
supplementing the addresses already in that file. Where GEO found that some ACF addresses were
similar but not identical to those in the DSF, it used the USPS version of the addresses to improve
the “deliverability” of the questionnaires to be sent through the mail. GEO also used the informa-
tion to update the inventory of nonmatching cases that the Census Bureau had to attempt to
resolve through both the TIP and MAFGOR operations.

The Census Bureau did not want to get a copy of every DSF as it was issued. Instead, it obtained a
DSF on request from the USPS in April and September 1996, May and November 1997, September
1998, and April, September, and November 1999.12 Also, the Census Bureau used the information
in some DSFs only selectively, depending on impending operations. For example, it used the Sep-
tember 1996 DSF as a source for updating the MAF for the dress rehearsal in Sacramento, CA, and
the area within the Columbia, SC, MO/MB area.

Because some post offices were as much as 6 months and more late entering new addresses into
the DSF and because some letter carriers did not provide information in the proper way to ensure
that addresses were added to the USPS database, the file did not reflect new residential occupancy
and construction consistently for all post offices.!3 In June 1999, the USPS informed the Census
Bureau that it would make a special comprehensive effort to update the DSF in July. Accordingly,
the USPS implemented:

= National Edit Book Week, a week-long national initiative June 19 to 25, 1999) during which
every carrier validated his/her route’s address information and reported all incorrect and miss-
ing information. The results appeared in the September 1999 DSF.'4

= Edit Book Track Software Il, a new and improved tracking system that the USPS began using in
July 1999 to enable it to monitor the address reporting activity for all routes in the nation on a
monthly basis.

= Requiring post offices to report addressing activity monthly, including reporting of no activity;
previously, post offices could report the information quarterly.

= A new software program that, on a flow basis, evaluated the approximately 40 million change-
of-address records received annually from postal customers. The goal was to identify addresses
that were not in the DSF database or were flagged as nondelivery or vacant locations.

= An additional step in its Address Element Correction service, a computer program that
improved the presentation of addresses, to attempt to resolve addresses that the Census
Bureau could not match to its database. For example, of the 4,833 addresses added as a result

10°U.S. Census Bureau, “The Census Bureau’s Master Address File (MAF): Census 2000 Address List Basics,”
March 1999 and “MAF BASICS 2000,” undated, available at <http://www.GeographyDivision.census.gov/mob
/homep/mafbasics.html>. See Chapter 7, “Census Geography and the Geographic Support System,” for
descriptions of TIP and MAFGOR.

' Memorandum of understanding between U.S. Census Bureau and U.S. Postal Service, signed by Robert G.
Krause on behalf of the USPS on June 1, 1995, and by Joel L. Morrison for the Census Bureau on May 31, 1995.

'2 However, it did not process the April 1999 file because the costs and operations involved could be
expected to duplicate already geocoded information the Census Bureau was getting from the LUCA and block
canvassing operations.

'3 For example, addresses added by USPS letter carriers in preparation for the dress rehearsal revealed that
430 addresses still did not appear in the DSF 7 months later.

4 The USPS performed National Edit Book Week again during the week of January 10, 2000, with the added
addresses included in a “transaction file”—a file of “postal route activity” that reported only mailing addresses
the USPS had added to its records since the previous DSF—rather than providing another complete DSF. The
USPS provided the transaction file electronically to the Census Bureau in the first week of February 2000.

History: Census 2000 Chapter 8: Addresses, Printing, and Mailing 353

U.S. Census Bureau



of the casing check (an identification of addresses for which letter carriers did not have a pread-
dressed questionnaire to put in their sorting case of the addresses on their route) for the dress
rehearsal, the Census Bureau was unable to match 1,445 (30 percent) against the DSF. By
imposing this program, the USPS found and improved 1,015 (70 percent) of these addresses.
(The other 430 were the aforementioned addresses that apparently were not in the DSF.)

As a result, subsequent DSFs were more complete than the previous versions. The last complete
DSF the Census Bureau received in time to be used in Census 2000 was an April 2000 version
(received on April 20). This allowed the agency time to unduplicate new residential DSF addresses
against the addresses provided by the New Construction program (see New Construction program
section in this chapter) and to try to geocode them in time for enumeration during Coverage
Improvement Follow-up (see Coverage Improvement Follow-up section in this chapter).

The DSF became larger with each delivery as a result of new residential construction, automation
of additional post offices, and establishment of city-style mailing addresses in areas that did not
previously have them. Because of the time needed to run this file, the Census Bureau considered
using the USPS’s monthly record of added and deleted addresses instead. In the end the Census
Bureau decided to process updated DSFs and planned to continue to do so after Census 2000 to
help keep its address file current for use in future operations.

ZIP+4 file. Since the 1980s, the USPS has sent the Census Bureau the ZIP+4 file, a computer file
of about 28 million address ranges (and their related street or road names) with their associated
ZIP+4 codes. In preparation for Census 2000, GEO matched the street (or road) name/address
range records in this file to street/road name and address range records in the TIGER database.
This provided the database’s address ranges with 4-digit ZIP add-on codes and helped identify
missing address ranges. However, inclusion of the ZIP+4 information in the database added many
additional address range breaks, because changes in a ZIP+4 code can occur anywhere along a
line segment. As a result, the Census Bureau removed the codes from the file in 1995. It did use
the ZIP+4 file to update the 9-digit ZIP Codes recorded in the MAF whenever it updated the MAF
from an address source. Nevertheless, it did not use the ZIP+4 codes associated with the
addresses in the MAF for the Census 2000 mailout of questionnaires. Instead, the agency relied
on the vendors who performed the mailout operation to add this item to the postal addresses.
Beginning in 1993-94, GEO did use the ZIP+4 file as the source for inserting 9-digit ZIP Codes into
each release of the TIGER/Line files. The ZIP+4 file also provided the basis for processing the
Automated Address Range Program (see Chapter 7).

The USPS also maintained a computer file in which it recorded monthly updates and revisions to
its 5-digit ZIP Codes. GEO used this file to update the ZIP Code information in both the TIGER data-
base and the MAF, a process called Automated ZIP Code Update/Recode. The USPS also regularly
provided the Census Bureau with a copy of its Delivery Statistics File, which GEO used to provide
the approximate number of addresses by ZIP Code to the planning and control operations that
required such information. In addition, the USPS provided another of its standard monthly prod-
ucts, the City-State File, which related each 5-digit ZIP Code to its post office name. Because the
MAF addresses included only ZIP Codes, this file enabled the Census Bureau to derive the post
office names for printing on questionnaire labels and address listing pages.

In addition to the information obtained from the USPS, GEO also obtained a Block-to-ZIP File from
Geographic Data Technology, Inc., with the agreement that the Census Bureau would use the file
only for internal purposes. This September 1997 file served to identify the functional extent of ZIP
Codes for precensus operations, based on 1990 census blocks; at the time, the agency’s own
records of ZIP Codes were neither complete nor reliable. The Census Bureau used the file to help
determine “blue line delineation” (see “Blue Line Delineation” section in this chapter), target areas
for mapping update activities, etc. The agency also obtained an April 1999 version of the file to
improve its ability to provide ZIP-related information for precensus field operations.'s

'> This was an extension of an existing, 5-year cooperative research and development agreement (CRADA)
announced on November 18, 1996 (see U.S. Census Bureau, “Census Bureau, Geographic Data Technology
Launch New Geographic Data Initiative,” CB96-19) and the CRADA agreement signed on November 13, 1996.
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As a result of the above operations, GEO created the initial MAF, which covered only type of enu-
meration area (TEA) 1,76 in early 1998. Subsequent field operations provided the addresses for
other areas. From time to time, an extract of geocoded residential mailing addresses from the MAF
was provided to the Decennial Systems and Contracts Management Office (DSCMO), which added
fields for information it needed to control and track the census. This was called the decennial
master address file (DMAF). It was used for Census 2000 to identify the housing units that would
be sent the sample questionnaire, to prepare a file from which contractors could print address
labels for the census questionnaires, and to assign identification numbers to addresses. The DMAF
also supported other purposes, including response check-in, tracking and reporting of activities
related to individual addresses, and the universes for follow-up operations. GEO delivered the first
MAF extract to the DSCMO on a flow basis during July 1999 for 39 counties and statistically
equivalent entities covered by the American Community Survey; the Geography Division delayed
the second delivery until August 15 so that updates for counties in which the Census Bureau was
doing a late field check of addresses related to the Local Update of Census Addresses (LUCA) pro-
gram (see LUCA section in this chapter) could be included. Additions, deletions, and corrections
flowed into the MAF from census operations and Delivery Sequence Files; new and revised
addresses were geocoded automatically where possible, and map spot information was recorded
for addresses located outside the MO/MB area. This information was used to update the DMAF
from time to time. GEO delivered the last MAF extract for use in data collection on September 9,
2000, and the final tabulation extract, which included the tabulation blocks to facilitate tabulating
and presenting the data, in November 2000. Later that month, the DSCMO provided GEO with the
final status (i.e., in or out of the census) of all addresses in the DMAF. Note that as of March 2001,
some 27,844,000 MAF addresses had not been delivered to the DMAF: 2.4 millions were coded as
duplicates, 11.2 million could not be located and therefore could not be geocoded, 3.9 million
were considered to be invalid, and 8.2 million were nonresidential; another 2.1 million were not
transmitted for other reasons. Some of these may have been delivered with good information to
the DMAF after being recorded from various field operations.!?

Special Places/Group Quarters

Special places represent situations where unrelated people live together in housing different from
the typical house, apartment, etc.; group quarters are the individual residential facilities within
special places. Examples of group quarters include dormitories on a college campus and wards in
a prison or hospital. Nursing homes and motels are examples of special places, but in Census
2000, the Census Bureau treated the same facility as both a special place and a group quarters.
Some facilities that consisted only of housing units, such as campgrounds, also were treated as
special places. As noted earlier, the Census Bureau decided not to re-use the ACF addresses for
these living quarters. From April 1996 through May 1997, the Population Division updated its
inventory of these facilities from various sources. From November 1997 through June 1998, it cre-
ated such an inventory for Puerto Rico. In seven batches from late February through mid-August
1999, GEO geocoded as many of the addresses as it could. However, because the existence of the
special places and their addresses had not been verified, GEO did not add the addresses to the
MAF at this time. Using maps produced from the TIGER® database, census personnel from the
RCCs made personal visits—as part of the Census 2000 Facility Questionnaire Personal Visit
Operation—from late April through early November 1999 to obtain selected information about the
special places and their group quarters, including verifying and correcting the address. They also
mapped the location of those that did not have a city-style mailing address, as well as selected

6 Type of enumeration area referred generally to the way addresses in an area received their mail. Type 1
TEAs generally consisted of addresses identified by street number/street name and with mail delivered by the
USPS.

7 U.S. Census Bureau, “Program Master Plan: Decennial Master Address File (DMAF),” Census 2000 Informa-
tional Memorandum No. 51, June 20, 2000; Miriam D. Rosenthal, “Census 2000 and the U.S. Postal Service
Delivery Sequence Files,” in Proceedings of the Annual Meeting of the American Statistical Association, Atlanta,
GA, 2001; Frank A. Vitrano, Robin A. Pennington, and James B. Treat, Addvress List Development in Census
2000, Topic Report No. 8, TR-8 (Washington, DC: U.S. Census Bureau, 2004); and Robin A. Pennington and
Cynthia Rothhaas, “Final Status of Addresses on the Census 2000 Address List: Analysis of the Address
List-building Process,” in Proceedings of the Annual Meeting of the American Statistical Association,

August 5-9, 2001.
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ones in MO/MB areas. From late November to mid-December 1999, GEO inserted the addresses
into the MAF, and then attempted to geocode them. However, some local census offices (LCOs)
later submitted information for 324 additional special places/group quarters in 54 counties,
barely in time for inclusion in the enumeration. The DSCMO, in late August 2000, sent these
addresses to GEO to match, geocode, and enter into the MAF, and then deliver to the DMAF.

Using the information shown on Census Bureau maps and lists that incorporated the information
from this operation, the Field Division’s local knowledge update operation performed a similar,
subsequent review at the LCO level in January and February 2000. This took advantage of the per-
sonal knowledge and detailed sources (e.g., telephone and other directories) available at this local
level. GEO subsequently inserted the new information into the MAF, and then geocoded the city-
style addresses for use in the census.'8

Blue Line Delineation

The “blue line” is a boundary that separates groups of census blocks in which the vast majority
of housing units receive their mail at city-style addresses from areas in which non-city-style
addresses predominate. Areas inside the blue line are those the Census Bureau can include in

the MO/MB census because the agency can prepare a computerized file of geocoded city-style
addresses to be used for mail delivery of questionnaires in that area.’® From late 1995 through
the first half of 1996, GEO computers identified a preliminary blue line for Census 2000. It was
based on the 1990 Tape Address Register (TAR) area—the area in which the Census Bureau was
able to take the 1990 census by mail—plus ZIP Codes that had more than 90 percent city-delivery
addresses. Then it was expanded to include blocks that contained a predominance of city-style
mailing addresses in other ZIP Codes based on street and address-range information that had
been added to and corrected in the TIGER® database and on geocoded city-style mailing addresses
that had been added to the MAF from the DSF.

The database’s 6.96 million blocks and the related 102.4 million housing units (HUs) at this point
fell into the following categories:

= Inside the blue line: 3.4 million blocks (49 percent), 79.84 million HUs (78 percent).
= Qutside the blue line: 2.4 million blocks (35 percent), 13.84 million HUs (13.5 percent).

= Needing further research (blocks with 50 to 90 percent city-style addresses): 1.1 million blocks
(16 percent), 8.6 million HUs (8.4 percent).

= No ZIP Code match (and therefore also needing research): 12,306 blocks (0.2 percent), 113,070
HUs (0.1 percent).

The TIGER database was able to display on maps the location of the blue line and to identify the
blocks that required further research. The regional office geographic staff could view this informa-
tion on their computer terminals, which enabled them, beginning late in 1996, to adjust the initial

8 .S. Census Bureau, Census 2000 Information Memorandum No. 41, “Program Master Plan: Census 2000
Group Quarters Enumeration,” February 1, 2000, cover memorandum dated February 22, 2000; Census 2000
Information Memorandum No. 69, “Program Master Plan: Census 2000 Local Update of Census Address Special
Place Program,” July 21, 2000, cover memorandum dated August 28, 2000; Census 2000 Information Memo-
randum No. 113, “Program Master Plan: Census 2000 Special Place/Group Quarters Inventory Development,”
July 2001, cover memorandum dated September 10, 2001; Kimball Jonas, “Group Quarters Enumeration,”
Census 2000 Evaluation No. E.5, Revision 1, August 6, 2003; and Florence Abramson, Special Place/Group
Quarters Enumeration, Topic Report No. 5, TR-5 (Washington, DC: U.S. Census Bureau, 2004).

'9 The limit of the mailout/mailback (MO/MB) census is referred to as the “blue line” because blue pencil
was used to delimit this area when such a boundary was drawn for the first time for the 1970 census. Some
housing units (HUs) within the MO/MB area choose to use a post office box for their mail delivery. For such an
HU, if mail is addressed to its house-number/street-name address (as the census questionnaire inevitably
would be, because that is how the Census Bureau records the address in the MAF), the USPS will return the
mail to the sender as “undeliverable as addressed.” Therefore, for Census 2000, the questionnaire was
returned to the Census Bureau. The HU then became part of the universe of HUs that were visited by enumera-
tors in follow-up operations. Another problem in MO/MB areas related to last-minute wholesale changes of
addresses in an area. In order to avoid duplicate mailings to the same address, the MAF retained the old
addresses. The USPS continued to deliver mail to such addresses for at least 1 year after implementing the
changes.
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blue line interactively in the database to include blocks that they knew had, or soon would have,
a predominance of city-style mailing addresses (even though these blocks might not be on city
delivery routes) and to delete blocks where they knew this was not the case, or where individual
blocks were isolated from the rest of the MO/MB area. They also could adjust the blue line to take
into account the type of development (if any) in a block and the validity of individual excluded
blocks within the blue line, as well as to “smooth” this boundary by eliminating unusual indenta-
tions and protrusions. The result was a set of initial blue lines that delimited the boundary
between areas for which the Census Bureau would perform operations such as address listing
(outside) and verifying the agency’s inventory of city-style addresses (inside). This refinement pro-
cess basically was completed by mid-1997, but adjustments continued into early 1998. At that
time, a total of 2,096 counties contained area within the blue line, of which 173 were entirely
within the blue line. The Census Bureau estimated that about 94 million addresses (80.5 percent
of all HUs) were located within the blue line.

The enlargement of the area within the blue line, which was also known as type of enumeration
area (TEA) 1, enabled the Census Bureau to geocode city-style addresses automatically for a larger
area than before. This concomitantly reduced the area, and the number of living quarters (LQs),
for which the Census Bureau had to obtain and geocode addresses by address listing, where enu-
merators must visit each HU to leave a census questionnaire or enumerate the HU.

After completion of the address listing operation, the Census Bureau had planned to identify by
computer a small number of address-listed census blocks in which virtually all the HUs received
their mail at city-style addresses. The geographic staff in the RCCs would review these blocks to
consider whether it would be appropriate to include any of them within a redefined final blue line.
However, this plan was dropped when the Census Bureau determined that the process would have
required major, time-consuming development of new software.

When the Census Bureau was preparing the address lists for the LUCA program, it found problems
with the addresses in some blocks. Accordingly, after the geographic staff reviewed these blocks,
they shifted many of them into the address listing and update/leave (U/L) areas; these blocks con-
stituted an additional phase—Wave 4—of the address listing operation. To specifically identify
these blocks in the TIGER database, the Census Bureau reclassified them from TEA 1 to TEA 9,
which revised the location of the blue line in selected counties to encompass a somewhat reduced
area. The final number of counties that included area within the blue line (TEA 1) was 2,121, of
which 147 were entirely within the blue line.20

Filling the Gaps in the Address File

The Census Bureau soon discovered that the DSF did not contain every residential city-style
address in the MO/MB areas, so it had to take steps to identify the missing addresses. The agency
undertook a number of programs to locate sources that might provide the missing addresses for
the MAF and, after geocoding, for the DMAF for use in Census 2000. The Census Bureau also initi-
ated several programs that would ask local and tribal governments (the agencies that usually
assign both street/road names and structure addresses) to help the Census Bureau expand and
improve the content of the MAF.

Address System Information Survey (ASIS). Conducted in 1993 and again in 1996, the ROs
undertook this telephone survey to try to determine (1) the types of addresses (city-style and non-
city-style) that existed in a county or, for New England, in a city (place) or town (minor civil divi-
sion), 2) whether the city-style addresses were used for mail delivery, (3) whether street/road
names and city-style addresses were displayed where they exist (i.e., street signs at intersections
and house numbers on structures), and (4) whether city-style addresses were being established or

20 U.S. Census Bureau, “Program Master Plan: Census 2000—1998 Address List Review Program,” Census
2000 Informational Memorandum No. 32, November 23, 1999; U.S. Census Bureau, “Program Master Plan:
Address Listing Operation,” Census 2000 Informational Memorandum No. 80, November 14, 2000; and
U.S. Census Bureau, “Assessment Report: Census 2000—1998, 1999, and Special Place Local Update of
Census Addresses and New Construction Programs,” Census 2000 Informational Memorandum No. 140,
July 21, 2003.
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expanded to replace non-city-style addresses in all or part of the governmental unit (GU). The sur-
vey was limited to those GUs for which the Census Bureau’s records showed more than 5 percent
of the mailing addresses to be non-city-style, or that reported in previous surveys that a portion of
the GU was served by non-city-style mailing addresses. The 1993 survey covered 2,775 counties,
but the number dropped to 2,153 counties for the 1996 survey because GEO had learned, either
from the 1993 ASIS or subsequent information, that many counties had changed their address
system to city-style addresses.

The purpose of the survey was to determine the appropriateness of including all or parts of a
county in the Census Bureau’s efforts to obtain city-style addresses and address-range information
(where this information was not available already) and, as a corollary to that, the best methodol-
ogy to use for conducting Census 2000 in the county. The surveys revealed that almost 1,800
counties recently had converted, or planned to convert by the year 2000, some or all of their
addresses from non-city-style to city-style.

In March 1999, the Census Bureau decided that it would not update its files as the result of any
new city-style addressing systems that were brought to its attention. The old address system was
already included in the MAF and TIGER®, and the agency did not know unequivocally which spe-
cific addresses had been superseded. It did not want to simply include the new addresses at this
stage, because this could result in mailing two questionnaires to many residences.

Rural Addressing Program (RAP). This activity was intended to identify areas with new city-
style address systems, to implement adding and incorporating these addresses into the MAF and
TIGER, and to consider the feasibility of using local information to insert geocodable non-city-style
addresses into these two files, primarily by using rural directories and atlases. Input came from
the 1993 ASIS. GEO obtained about 400 directories and atlases, but after extensive review and
discussion of the various aspects of the program by a committee and several working groups
composed of staff of the Geography and Field Divisions and other interested divisions, the Census
Bureau decided not to pursue the matter further. The information-gathering aspect of the program
was replaced by the 1996 ASIS.

Program for Address List Supplementation (PALS). In an effort to build and update its list of
city-style mailing addresses, the Census Bureau decided to ask for assistance from state, local,
and tribal governments, councils of government, and metropolitan and regional planning agen-
cies. It announced the program in an August 1996 mailout conducted by the Data Preparation
Division (DPD). The announcement asked that recipients return a form to indicate their interest in
participating. The partnership specialists at the ROs also contacted GUs in an attempt to encour-
age them to take part in the program. The Census Bureau asked that a GU submit a current
address list, preferably only city-style residential addresses in computer-readable form, to the RO
that served its area. However, the ROs would accept a paper list if that was the only option. A GU
that was participating in the TIGER improvement program was asked to hold the list until it had
completed its work on that program, because that would improve the success of the match of the
address list to the address ranges in the TIGER database. The agencies were permitted to submit
multiple lists, simultaneously or over a period of time, if they served more than one GU or were
able to follow up with updated or expanded files.

The plan was that when an RO received a computer-readable list, it would process the list into a
standardized format prescribed by the GEO if the submitting agency had not already done so. This
would facilitate the match of the addresses, first against the MAF and then to the TIGER database.
The ROs were to send paper lists to the DPD, where clerks would key the information into com-
puter files. The DPD was to send the files to the ROs for formatting and then transmission to the
GEO for the matching operation. After processing a list, the Census Bureau would return a disposi-
tion list to the contact person at the GU who could see how the agency dealt with each address.

Receipt of address lists began in spring 1997. However, after reviewing the lists from several hun-
dred governments, the GEO determined that it could not deal effectively or efficiently with the
variety of formats and the significant number of nonstandard address conventions in these mate-
rials. The Census Bureau decided to drop this effort to update and correct the MAF in favor of
obtaining such information from the LUCA program (see the next section). The ROs telephoned
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and followed up with a letter to each participant detailing this change in plans. Nevertheless, the
Census Bureau reformatted and processed many of the files it received so the addresses could be
matched against the MAF, and it provided a disposition listing of the submitted addresses to those
GUs that wanted the opportunity to see what difficulties the Census Bureau had with its file. These
disposition listings could be useful to the GU in preparation for the official address review for the
LUCA program. The PALS addresses for Sacramento did prove to be compatible with the require-
ments, so the agency added those addresses to the MAF in preparation for that city’s inclusion in
the Census 2000 Dress Rehearsal.2!

Addresses From Precensus Operations

In addition to the specific programs that used local sources to find mailing addresses to add to
the MAF, the Census Bureau undertook several address-related field operations in preparation for
Census 2000. Unlike previous censuses, the agency planned to carry forward all the address infor-
mation derived for and from Census 2000 for use with its future censuses and surveys.

Test censuses. The Census Bureau conducted a census test in three areas in 1995 (Oakland, CA;
Paterson, NJ; and six rural parishes in northwestern Louisiana). It also did preparatory work for
New Haven, CT, but eventually dropped this city from the test for budgetary reasons. The

Census Bureau conducted test censuses for three more areas in 1996: in two American Indian
entities (Acoma Pueblo and off-reservation trust land, NM, and Fort Hall Reservation, ID) and in
seven scattered census tracts in Chicago.

Map and address range updates and corrections from precensus GEO coding operations in the
urban sites were entered into the TIGER® database, but not those resulting from the actual test
censuses. As noted earlier, the changes to map features as a result of the address listing operation
in Louisiana were entered into a special benchmark file, but, due to time constraints, GEO did not
insert them into the database. Census Bureau staff also recorded map spot information in the
benchmark file so that appropriate maps could be generated for subsequent operations in the test
census, but did not enter that information into the database itself. The DPD inserted into the MAF
addresses that had been added, deleted, and corrected as a result of the various operations car-
ried out prior to, but not as a result of, the test censuses.

Dress rehearsal. Street and address information added, deleted, and corrected for the various
operations carried out in 1997-98 for the Census 2000 Dress Rehearsal was added to the MAF
and the TIGER database. For the dress rehearsal, the Census Bureau for the first time digitized the
map spots (and their numbers) into the TIGER database so that maps printed for subsequent
operations would have the information.

Address listing. For the 1995-96 test censuses, the Census Bureau sent staff into the field with
address registers and census block maps. Agency instructors taught the listers to record specific
information about the mailing address and location of every living quarters in their assigned
areas. In March 1998, the Census Bureau began listing addresses outside the early blue line—i.e.,
in areas classified as TEA 2—for the 39 counties included in the American Community Survey in
1999. For Census 2000, the Census Bureau listed addresses in all or part of 2,944 additional
counties, including 78 municipios in Puerto Rico. The listing took place in three waves during
1998: July 30-September 11, October 8-November 19, and November 9-December 18. Address
listers conducted a fourth wave for those blocks reclassified as TEA 9 (see Chapter 7, “Census
Geography and the Geographic Support System”) in three subwaves from February 2 to May 21,
1999, with data capture completed by the end of June. For the national listing operation, the
Census Bureau did not relist addresses in Menominee County, WI, and the 11 counties in South
Carolina whose addresses were listed, and subsequently checked and updated during the U/L
operation, for the dress rehearsal.

Many of the mailing addresses in TEA 2 were non-city-style, even where Living Quarters (LQs) had
house-number/street-name addresses that enabled emergency services and others to locate a resi-
dence quickly and systematically. The Census Bureau estimated that there would be about 22 mil-
lion HUs in the address listing areas, or 19.1 percent of the nation’s housing. The work of listers

21 U.S. Census Bureau, “The Census Bureau’s Master Address File (MAF): Census 2000 Address List Basics,”
March 1999, pp. 10-11.
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included listing specific information for each habitable residential structure on address listing
pages in an address register, assigning a map spot number and mapping a map spot and its num-
ber for each residential structure, and updating and correcting the block maps. The National Pro-
cessing Center (NPC) keyed the addresses and their map spot numbers into a master address file
update file (MAFUF) and inserted map changes into the TIGER database.22

Block canvassing. For the Census 2000 Dress Rehearsal, the Census Bureau checked addresses
inside the blue line only at selected multiunit structures (targeted multiunit check [TMUC]) and in
specific blocks where it believed that the agencys list of city-style mailing addresses was likely to
be incomplete (targeted canvassing [TC]). These two special, one-time operations were replaced
by block canvassing for Census 2000 because the Census Bureau determined that it needed to
perform a full-scale canvass of addresses for all blocks within the initial blue line—just as it had
done in the precanvass operation for the 1990 census. This would ensure that, for the areas in
which the USPS delivers virtually all mail to city-style addresses, the agency had accurately
recorded every residential mailing address and the block in which each was located. However, the
NPC did key the address additions, deletions, and corrections from the TMUC and TC operations
so they could be entered into a MAFUF and then applied by the GEO to the MAF.

Beginning in January 1999, block canvassing took place in areas classified as TEA 1 in all or part
of 2,096 counties. Only 147 of these counties were coded entirely to TEA 1 and therefore were
block-canvassed in their entirety. Block canvassing also took place in TEA 6, which applied to pre-
identified military bases located in TEA 2 areas. In addition to verifying the completeness and
accuracy of the Census Bureau’s mailing list, the field staff updated and corrected the TIGER-based
maps to reflect what they found on the ground. The work took place in three waves based on
expected weather conditions in the various parts of the nation. (The number of addresses pro-
vided from the MAF by the GEO to the DSCMO for printing in the address registers used for block
canvassing appears in parentheses.)

Wave 1: mid-January-beginning of February 1999 (33 million, or 35 percent)
Wave 2: mid-March-mid-April 1999 (44 million, or 47 percent)
Wave 3: mid-April-mid-May 1999 (17 million, or 18 percent)

The regional census centers (RCCs) and about 90 census field offices conducted the first two
waves; early opening local census offices (LCOs) carried out Wave 3 and a later supplemental
Wave 4. The total number of addresses in the three waves was more than 94.3 million. Although
every residential structure on the ground was to be checked to ensure that its address appeared
on a listing page, the enumerators were given special instructions for this operation. They were to
try to get an interview with an inhabitant to check the address of every multiunit structure, of
every HU without a house number as part of its mailing address, and at one of every three listed
freestanding single-family houses. In the latter case, when an enumerator visited a designated
address he or she verified the addresses of the two adjacent houses and the number of HUs at
each address. If an address did not appear on the list, the enumerator conducted an interview
and, if necessary, recorded the missing structures address. Using an excerpt of the DMAF, the
Technologies Management Office flagged every address to be visited and identified each one with
an asterisk next to the address on the address listing page in the address register.

The block canvassing operation provided 9.5 million additional residential addresses and 69,500
additional special place addresses, as well as 2.4 million corrections and over 8.2 million doubtful
addresses (nonexistent, uninhabitable, duplicate, nonresidential, etc.). Because the Census Bureau
did not want to discard possibly good addresses that the enumerators had misclassified, but also
wanted to have the cleanest address list possible, the agency checked the accuracy of an esti-
mated 1.4 million deleted addresses by including them in the LUCA Field Verification operation

22 U.S. Census Bureau, “Program Master Plan: Census 2000 Address Listing Operation,” Census 2000 Infor-
mational Memorandum No. 80, November 14, 2000; Megan C. Ruhnke, “The Address Listing Operation and Its
Impact of the Master Address File,” Census 2000 Evaluation No. F.2, January 30, 2002; and Frank A. Vitrano,
Robin A. Pennington, and James B. Treat, “Address List Development in Census 2000,” Census 2000 Topic
Report No. 8, March 2004.
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(see LUCA section below). It also had to establish special rules for dealing with a significant num-
ber of added addresses that matched addresses already in the MAF but were assigned to a differ-
ent census block, or addresses for apartment buildings or trailer courts that were identified as
single-family HUs.

The NPC keyed the address updates and revisions into MAFUFs and inserted map changes into the
TIGER database. Revisions to the address-to-block-number relationship, which were recorded in
the MAF, were used to correct the address range information in the TIGER database, thereby assur-
ing consistency with the MAF. To ensure the accuracy of this information, the Census Bureau
imposed a “reconciliation edit” on the block canvassing information to identify and resolve dis-
crepancies between the block canvassing MAFUF and the geographic records in the database.
Using a block canvassing MAFUF, the block canvassing address registers, and the assignment area
(AA) maps, staff in the NPC reviewed disposition lists that identified the mismatches. Mismatches
included several basic situations:

= The block/feature-name combination for an added address did not match the TIGER database.
= The lister did not provide a block number.

= An apartment building or trailer park used a name rather than a house-number/street-name
address.

= An HU was located in a block offset from the address’s street feature.
= A feature name was spelled differently from its listing in the TIGER database.
= The name of an added feature did not appear in the TIGER database.

The NPC resolved about 645,000 addresses, and flagged unresolvable cases, which they referred
to the RCCs’ geographic staffs for resolution by creating “key geographic locations” or by using
the MAFGOR process and field revisits. The RCCs revised and updated the MAF and the TIGER
database with information obtained from the block canvassing operation through July 1999.23

Post-Block Canvassing TIGER® Update (PBCTU). The NPC flagged edit problems that they
could not resolve. From April through July 2000, the PBCTU operation continued the review of the
nonmatch disposition lists, followed by an integrated update of the MAF and the TIGER database
based on the findings of that review. Field Division (FLD) submitted just over 650,000 unresolv-
able problems to the RCCs for resolution, primarily via reference to MAFGOR materials. The RCCs
reviewed only those records that had already been researched during the previous update of the
TIGER database or that had been checked in the field and required a revision of the MAF rather
than TIGER. They updated only the block numbers and street/road names associated with almost
300,000 addresses in the MAF; no TIGER updates were performed at this stage. The residual cases
were deferred for further review based on the output from the edits for the Automated Address
Range Program (AARP) operation. Completion of the PBCTU enabled the GEO to proceed with the
AARP in time for an updated database to be available for the coverage improvement follow-up
operation. FLD had requested that the results be included in time for the nonresponse follow-up
operation, but requirements of other projects prevented the GEO from doing so.

American Community Survey (ACS). The Census Bureau undertook this post-Census 2000 sur-
vey in order to provide annual current data for the social and economic characteristics of the
population of the nation and selected geographic entities. However, the agency began the survey
on a test basis in 4 counties in November 1995 and in 36 counties beginning in 1999. It con-
ducted the Census 2000 Supplementary Survey using ACS methodology in 1,203 additional coun-
ties during 2000 so it could compare national and state estimates with the data from the Census
2000 long-form questionnaires. These ACS field operations used maps derived from the TIGER
database and a sample of addresses selected from the MAF. The field work revealed a small num-
ber of addresses that did not exist or had changed. These corrections were not carried to the MAF

23 U.S. Census Bureau, “Block Canvassing Operation Requirements Overview,” June 1, 1998; “Census 2000
Block Canvassing Operation,” Census 2000 Informational Memorandum No. 10, April 13, 1999; and Joseph A.
Burcham, “Block Canvassing Operation,” Census 2000 Evaluation No. E5. April 5, 2002.
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or TIGER for Census 2000 because it was anticipated that they would duplicate corrections found
during regular census operations; furthermore, they were not considered to be part of Census
2000. The ACS field staff also noted the need for a few corrections to the map information, but
there was no mechanism for reporting this officially or carrying it into TIGER.24

Local Update of Census Addresses (LUCA) (also referred to as Address List Review). Until
Congress passed PL. 103-430, the Census Address List Improvement Act of 1994, it was illegal for
the Census Bureau to show its address list to anyone who was not a sworn agency employee. One
purpose of this legislation was to ensure a more accurate census by authorizing the USPS to pro-
vide as much address and related information and assistance to the Census Bureau as possible.

In addition, the legislation allowed local and tribal government officials the opportunity to review
previously restricted address information so they could improve the accuracy and completeness
of the Census Bureau’s address list. However, because the addresses continued to be covered by
Title 13 of the U.S. Code, the reviewers had to comply with the agency’s confidentiality require-
ment; i.e., although they could review the addresses, they could not share them with anyone else,
nor were they allowed to use them to update or improve their own records or to take any enforce-
ment action. The people who expected to work with the address materials for the local and tribal
governments had to sign a confidentiality agreement before the Census Bureau would allow a
governmental unit (GU) to participate in the program; in addition, anyone who subsequently
worked with the materials had to sign the agreement first. The GU provided the appropriate RCC
with the signed confidentiality agreement, followed by updated copies to cover any additional
people who worked with the addresses. The Census Bureau asked each GU to identify one person
to serve as the primary liaison for the program.25 The program was officially referred to as
Address List Review, but it was more popularly known by the acronym LUCA (for Local Update of
Census Addresses).

The benefits of participating in the LUCA program were several. Most important was that local and
tribal officials had an opportunity to review the Census Bureau’s addresses and maps before the
census took place. Possible errors identified and reported at this stage were relatively easy to
check and correct if necessary; once past this stage, problems could be more difficult to resolve.
Furthermore, the officials who chose to participate developed a better understanding of the proce-
dures and concepts involved in taking a census. A considerable amount of goodwill and under-
standing developed between the participants, the state and metropolitan agencies assisting them,
and the Census Bureau as a result of the interaction that took place during this operation.
Although many GUs chose not to participate, those that did contained an estimated 85 percent of
all addresses in the United States. Those that did not participate, but reviewed the materials,
became aware that the census was imminent and that the Census Bureau had made an effort to let
them help improve it and to show them how they might contribute in the future; a nonparticipat-
ing GU could also make arrangements for a participating GU or agency to include the area when
the latter performed its review.26

The Census Bureau first tested the LUCA program in the 1995 test census sites and the 1996
Chicago and Acoma Pueblo test sites, and did so again for the dress rehearsal sites. The LUCA for
the test sites was carried out by the DSCMO, which controlled the address file at this time (subse-
quent address list and map reviews were under the auspices of the GEO). These reviews, which
began 8 months prior to the census tests, included the same operations discussed below for the
Census 2000 LUCA, with the exception of an appeal process. For the test censuses, all five areas
participated. For the dress rehearsal, both the city of Sacramento and the Menominee tribe agreed
to participate in LUCA, but only 31 of the 60 eligible GUs in the South Carolina site participated in

24 U.S. Census Bureau, “Meeting 21st Century Demographic Data Needs—Implementing the American
Community Survey: July 2001,” Report 1: Demonstrating Operational Feasibility.

25 See U.S. Census Bureau, “Local Update of Census Addresses (LUCA) Program—Address List Review: Confi-
dentiality and Security Guidelines,” and U.S. Census Bureau, LUCA Technical Guide, Chapters A-2, A-9, and B-4.
26 U.S. Census Bureau, “Program Master Plan: Census 2000-1998 Address List Review Program,” Census

2000 Informational Memorandum No. 32, November 23, 1999; U.S. Census Bureau, “Program Master Plan:
Census 2000 Master Address File,” Census 2000 Informational Memorandum No. 102, May 1, 2001; and Karen
L. Owens, “Evaluation of the Local Update of Census Addresses 98 (LUCA 98), Census 2000 Evaluation F.3.”
April 16, 2003.
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LUCA; however, because of the participation of the city of Columbia, SC, the participating GUs
contained 98 percent of the HUs enumerated for the 1990 census. After the completion of LUCA,
but before the census tests, Census Bureau representatives visited each test site for a debriefing
in which participants provided feedback as to how LUCA might be improved.27

For Census 2000, the Census Bureau invited local governments and American Indian tribes that
were recognized by the federal government and had a land base (i.e., a reservation and/or off-
reservation trust land) to verify the accuracy and completeness of their portion of the agency’s
address file and to review, update, and correct the agency’s map information. This included the
tribes in Oklahoma, even though only the Osage Tribe had an officially designated land base.
Those tribes and local governments that expressed interest in the program were invited by mail to
participate in training workshops (see below). Those that said they would participate but did not
respond further, and those that declined to attend, were sent a follow-up letter offering them
another opportunity to participate. Three different letters of invitation were sent, depending on
whether the GU was entirely within TEA 1, entirely outside TEA 1 (except list/enumerate areas), or
covered by both types. The invitation announced and explained the program, urged participation,
and asked for an official liaison to serve as the contact person for this program. The RCCs’ part-
nership specialists and geographic staff emphasized to government officials the importance of
LUCA at meetings devoted to programs and operations for Census 2000. The RCC staff also tele-
phoned nonresponding GUs to find out if they had received the letter and to encourage the GUs to
participate; if necessary, the RCCs sent another copy of the letter and the related information. The
Census Bureau involved the State Data Centers in the program, working with them to encourage
GUs in their respective states to take part and keeping them up-to-date on the progress of partici-
pating GUs.

LUCA 1998. The first GUs that could participate were those located entirely or partly within the
initial blue line; i.e., they contained blocks classified as TEAs 1 and 6 at that time. (Later, some of
these areas were reclassified as TEAs 7 and 8.) These were the GUs for which the Census Bureau
had geocoded house-number/street-name mailing addresses in its records for some or all of their
blocks. Because the addresses of these GUs were already available in the MAF, LUCA could be per-
formed first in these areas; accordingly, the Census Bureau referred to this operation as LUCA
1998. Those GUs that did not contain TEA 1 were asked to participate in the Address List Map
Review. However, GUs with fewer than 20 percent of their blocks in TEA 1 were also asked to par-
ticipate and postpone LUCA participation until LUCA 1999. Of the 679 that were asked about
delaying their participation until LUCA 1999, 78 declined; i.e., they preferred to review two partial
files for their communities: TEA 1 blocks for LUCA 1998 and the other blocks for Supplemental
LUCA (see section below).

In February 1998, the Data Preparation Division sent a letter, signed by the appropriate regional
director, to the highest elected official or other appropriate person for each GU. The letter
explained the LUCA program and was accompanied by related program materials. In June 1998,
all nonrespondents were sent a closure letter to confirm that they would not be participating,
thereby giving them one last chance to participate. Also in June, officials who agreed to take part
in the program were sent a confidentiality agreement. Finally, letters were sent to all GUs that
agreed to participate but had not identified a liaison and/or submitted a confidentiality agree-
ment. GUs that did not return a response and/or an agreement to the Census Bureau could not
participate.

The Census Bureau determined how many residential addresses were in its file for each GU that
contained TEA 1, and it provided this information to the RCCs. RCCs could share the counts with
local and tribal officials, who could use the information to get an idea of how many addresses
they needed to review and how many they estimated were missing, and therefore estimate how

27 See for example, Bettye Moohn, “1995 Census Test Results Memorandum No. 3, An Assessment of the
Operational Effectiveness of the Local Update of Census Addresses Program Part 1—Urban Test Sites,” July 7,
1995; Diane F. Barrett, “1995 Census Test Results Memorandum No. 10, An Evaluation of the Local Update of
Census Addresses Program and the Master Address File—Urban Test Sites,” October 24, 1995; and Bettye
Moohn, “1995 Census Test Results Memorandum No. 19, An Assessment of the Operational Effectiveness of
the Local Update of Census Addresses Program Part 2—Rural Test Sites,” January 17, 1995 [sic, 1996].
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big a project they could expect this to be for their area. This could help GUs ensure that they
would be prepared to proceed with the work—that is, they would have the time, space, staff, and
funds needed—once they received the Census Bureau’s materials.

The Census Bureau asked participants in LUCA 1998 to update and correct its list of addresses for
their GUs; delete nonexistent addresses; verify and, if necessary, correct the census block number
to which the Census Bureau had assigned an address or group of addresses; enter missing
addresses on special “add pages”; annotate the TIGER-derived maps to correct errors and omis-
sions for features and their names; identify address ranges on the maps for added features that
had city-style mailing addresses; and then return the materials to the appropriate RCC. To this
end, the Census Bureau sent maps that showed the legal boundary recorded for the GU in the
TIGER database and the census collection block numbers for the area within and adjacent to the
GU. The address list showed the residential mailing addresses, both city-style and non-city-style,
that the agency had on record for each census collection block in the GU. The GUs were to anno-
tate errors on the lists, including identifying erroneous block assignments, and to use “add pages”
or electronic files to report missing residential addresses and their blocks. They were also sent a
list of the number of addresses in each block; this could obviate the need for a participant to
check the individual addresses if the aggregate number of addresses agreed with the counts.

The Data Preparation Division28 began sending the work materials for LUCA 1998—lists of
addresses by block, counts of addresses by block, and appropriate maps—to participating GUs
in May 1998. Materials were still being sent to late participants and selected others in late March
1999. GUs that announced their intention to participate by the end of November 1998 were
allowed up to 3 months to review the list of addresses and the maps. They were to provide their
response to the appropriate RCC. The Census Bureau required the last GUs to return their materi-
als by March 15, 1999, unless the Census Bureau itself was at fault in the timely delivery of mate-
rials, in which case a GU had to provide the results of its review by July 5. The Census Bureau
conducted a field verification from late July through October 1999, so that the NPC would have
all results available for keying by the beginning of November. The agency completed the MAF
update in late November, and the TIGER update in late December. Participants in LUCA 1998
added 5.3 million apparently new addresses, but only a little more than 3 million (58 percent) of
these were retained for the census; however, the agency estimates that all but 505,530 of these
addresses would have been found by Census 2000 operations. Participants also deleted some
490,600 addresses, but the Census Bureau did not delete any address until it was confirmed not
to exist or not to be residential by a field check.29

LUCA 1999. This operation covered GUs that contained address listing areas (TEAs 2, 5, and 9)
for which geocoded addresses and the associated maps became available in early 1999; i.e., after
the agency had inserted into the MAF and the TIGER database the addresses, map spots and num-
bers, map corrections, and related information obtained by the address listing operation. LUCA
1999 included Puerto Rico. The Census Bureau mailed invitations to local and tribal governments
from mid-September to early October 1998. The GUs had to inform the Census Bureau of their
intention to participate by March 12, 1999.

For LUCA 1999, the Census Bureau provided an address list (participants were given a choice of a
paper or electronic version), a count of addresses by block, and a set of maps that included the
map-spotted living quarters. The agency asked the GUs to review and, if appropriate, challenge
the count of addresses for each block, rather than the actual addresses. They also were asked to
correct and update the Census Bureau’s maps. The agency mailed out the materials beginning in
mid-January 1999. However, processing delays prevented a few address lists from going out until

28 The Census Bureau changed the name of this division to the National Processing Center (NPC) in 1998.

29 U.S. Census Bureau, “Census 2000 Information Memorandum No. 32, Program Master Plan: Census
2000—1998 Address List Review Program,” November 23, 1999; U.S. Census Bureau, Census 2000 Informa-
tion Memorandum No. 102, Program Master Plan: Census 2000 Master Address File, May 1, 2001; U.S. Census
Bureau, “Assessment Report: Census 2000—1998, 1999, and Special Place Local Update of Census Addresses
and New Construction Programs,” Census 2000 Informational Memorandum No. 140, July 21, 2003, pp. 1-3,
9, 11; and Karen L. Owens, “Evaluation of the Local Update of Census Addresses 98 (LUCA 98),” Census 2000
Evaluation F.3. April 16, 2003.
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as late as mid-August, and mapping delays meant that a few maps were not sent until early
September. The Census Bureau gave GUs 6 weeks to conduct their review, with the last submis-
sion of materials to arrive by May 12, 1999; this date slipped to early October for GUs that
received their LUCA materials late. Puerto Rico was on a separate schedule, with review conducted
from May 17 to July 12. Forty-eight percent of the participating GUs challenged the address
counts for 117,000 blocks, although a small number of these were duplicates because of overlap-
ping GU boundaries. The challenges affected almost 2.2 million addresses in the United States and
35,563 in Puerto Rico. Census Bureau employees—called listers—reviewed the challenged blocks,
and as a result, the Census Bureau added 328,174 addresses in the United States and 9,874 in
Puerto Rico; 280,503 (about 85.5 percent) and 7,525 (about 76 percent), respectively, of these
were retained for the census. The listers deleted 139,540 and 2,520 addresses, respectively, that,
after being field-checked, were not used for the census.3°

LUCA training. The RCCs scheduled workshops to explain the LUCA 1998 and 1999 programs
to participants, but attendance was not mandatory. The workshops discussed concepts, the
schedule, and confidentiality; trained the participants on how to read the Census Bureau’s maps
and use the address list and counts; and reviewed the various options for accomplishing the
review and providing the required information. After being trained by RCC staff, some State Data
Centers and other organizations also provided this training for local and tribal government offi-
cials. Since the procedures were different, there were different workshops for LUCA 1998 and
LUCA 1999. Because LUCA 1999 covered areas where city-style addresses generally were not used
for mail delivery, trainers had to show the participants how to use the Census Bureau maps that
displayed map spots to identify the location of living quarters (LQs) associated with the address
list and how to use the block counts to determine the need to challenge the agency’s information.
However, many addresses in LUCA 1999 did use city-style addresses, either for mail or for emer-
gency services. Some GUs could participate in both LUCA 1998 and LUCA 1999 because they were
split by the blue line.3!

Participation in LUCA 1998 and LUCA 1999. All local and tribal governments located entirely
or partially within the blue line were eligible to participate in LUCA 1998, while those in address
listing areas were eligible to participate in LUCA 1999. GUs split by the blue line generally were
eligible to participate in both. (However, some GUs were moved to the Supplemental LUCA pro-
gram.) Eligibility and participation were as follows:

LUCA98 LUCA99 Both Total

Eligible for the program .......................... 9,241 22,043 7,536 38,820

Expressed interest in participation................. 8,463 8,845 2,676 19,984

Were sent maps and lists ........................ 6,241 9,023 2,378 17,642

Subsequently dropped out........................ 224 588 10 822
Provided updates (or confirmed that no changes

wereneeded). . ... 5,681 4,368 1,011 11,060

The GUs participating in LUCA 1998 contained about 90 percent of the residential addresses avail-
able for review in TEA 1; for LUCA 1999, the GUs contained more than 62 percent of the HUs
recorded by the Census Bureau in TEA 2. Of the 7,536 GUs eligible for both programs, 979
decided to receive materials only for LUCA 1998 and 1,144 only for LUCA 1999. More GUs were
sent maps and lists for LUCA 1999 than expressed interest because, despite the alleged disinter-
est, they returned the confidentiality agreement that had been sent to them. Of the 2,378 GUs to
which the Census Bureau did send the materials for both programs, 39 formally dropped out of

30 U.S. Census Bureau, “Program Master Plan: Census 2000—1999 Address List Review Program,” Informa-
tional Memorandum No. 33, November 23, 1999; U.S. Census Bureau, “Assessment Report: Census 2000—
1998, 1999, and Special Place Local Update of Census Addresses and New Construction Programs,” Census
2000 Informational Memorandum No. 140, July 21, 2003, pp. 3-4, 9, 12-13; and Karen L. Owens, “Evaluation
of the Local Update of Census Addresses 99 (LUCA 99),” Census 2000 Evaluation F.6. May 14, 2002.

31 U.S. Census Bureau, “Assessment Report: Census 2000—1998, 1999, and Special Place Local Update of
Census Addresses and New Construction Programs,” Census 2000 Informational Memorandum No. 140,

July 21, 2003, p. 10.
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only the 1998 program and 130 dropped out of only LUCA 1999. Of course, any GU that did not
formally drop out may have simply decided not to do the work—but it may have found that
another agency would do the work for the GU. Because the territory of some GUs or agencies
overlapped either geographically or jurisdictionally, the coverage for GU participation was under-
stated because a subsequent survey (see below) revealed that the addresses for 28 percent of
nonparticipants were reviewed by a GU that did participate; similarly, 21 percent of participants
that did not provide updates said their information was provided by another GU. Another 30 per-
cent did not reply because they claimed they had no changes to report.32

Supplemental LUCA. The Census Bureau discovered a number of problems regarding the

LUCA program. For 679 GUs mentioned above, the Census Bureau’s address records had signifi-
cantly fewer addresses in TEA 1 areas than the number of HUs tabulated in the 1990 census or
the agency’s 1996 estimates for the same areas. Most affected GUs agreed to a single review of all
addresses in LUCA 1999. However, in November 1998, the Census Bureau decided to delay par-
ticipation of most of these GUs in LUCA until the agency could improve its address list via the
block canvassing operation; the Geography Division had flagged the TEA 1 blocks to identify them
for inclusion in LUCA 1999. The Census Bureau placed the appropriate blocks for these GUs into a
separate operation called the Supplemental LUCA 1998 program.

In addition, for 100 GUs in TEA 1 that were at the edge of or split by the blue line, the RCC’s geo-
graphic staff reviewed the address file for each GU, and recoded all (for 39 GUs), some, or none of
the blocks from TEA 1 to TEA 9, thereby placing the recoded blocks outside the blue line. As a
result, instead of the addresses in these blocks being verified and updated via block canvassing,
the Census Bureau implemented a previously unscheduled fourth wave of address listing. The
recoding also changed the Census 2000 enumeration of these blocks from the MO/MB methodol-
ogy to U/L. The GUs were reassigned to Supplemental LUCA so that they could review the housing
counts after completion of Wave 4 of address listing.

The Census Bureau determined that several other GUs had not been given the opportunity to par-
ticipate in LUCA, while others had already signed up, but were found to have address or block
numbering problems. For them to participate in the LUCA program, they had to be included in
Supplemental LUCA. These GUs included parts of each of the dress rehearsal sites, a county that
had recently established city-style addresses, a jurisdiction whose agreement to participate in
LUCA was delayed in the mail for 8 months, 89 newly established GUs, 686 GUs containing blocks
that the Census Bureau had missed for either LUCA 98 or LUCA 99, and eight Indian tribes that
shared a reservation with another tribe but had not been invited to participate in the original
program.

As a result, Supplemental LUCA 1998 included not only areas that were originally in LUCA 1998,
but areas that should have been involved in LUCA 1999. Accordingly, this operation followed the
same procedures as LUCA 1998 and/or LUCA 1999, depending on whether an address list was
improved via block canvassing or created by address listing.

From early June through mid-September 1999, the Census Bureau sent letters inviting most of the
affected GUs to participate in this program. A few GUs were dealt with separately when the
agency discovered a specific problem. The lateness in implementing Supplemental LUCA 1998 left
the Census Bureau no time to conduct separate workshops for this operation; instead, the mailout
included a separate explanation of this phase of LUCA as a supplement to the LUCA 1998 and
LUCA 1999 technical guides. The last addresses from Supplemental LUCA were inserted into the
MAF at the end of June 1999. As a result, the Census Bureau did not ship the necessary materials
to the participants until late August through early October 1999. Most GUs were allowed 6 weeks
to review, annotate, and return the materials to the appropriate RCC—i.e., by the end of Novem-
ber 1999—but by special agreement, the South Carolina dress rehearsal entities were allowed 3
months, until early January 2000. A total of 2,015 GUs—1,813 of them entirely or significantly in

32 Karen L. Owens, “Evaluation of the Local Update of Census Addresses 98 (LUCA 98),” Census 2000
Evaluation F.3., April 16, 2003, and Karen L. Owens, “Evaluation of the Local Update of Census Addresses 99
(LUCA 99),” Census 2000 Evaluation F.6. May 14, 2002.
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block canvassing areas—were included in Supplemental LUCA 1998. Field verification for the
challenged blocks in these GUs took place from October 20 to late January 2000.33

The LUCA operation. The Census Bureau provided each participating GU with:

= A list (either a paper printout or a computer-readable file on compact disc, floppy disk, or
computer tape) of the addresses recorded in the MAF for each block in a GU.

Tallies of those addresses by both Census 2000 collection block number and 1990 census
tabulation block number.

= A set of maps that showed the collection blocks and the most current legal boundary recorded
in the TIGER database for the GU.

= A listing that showed on which map sheet(s) each collection block appeared.
= A technical guide that contained instructions on performing the LUCA review.

The address lists used two types of forms, depending on whether or not the GU was a tribal gov-
ernment; one displayed the high-level geographic information related to the Census Bureau’s stan-
dard geographic entities (county, county subdivision, incorporated place), while the other dis-
played tribal-related information. For the dress rehearsal LUCA, all addresses—city-style and non-
city-style—were intermingled on a single list. The Census 2000 operation used two different types
of pages for city-style addresses and non-city-style addresses, because the Census Bureau found
that dress rehearsal LUCA participants were confused by the mixture of address types on a single
list and the separate method of responding to each type. The GUs in LUCA 1998 and Supplemen-
tal LUCA 1998 also received a set of add pages on which to record missing addresses. GUs that
chose to receive their address information electronically did not receive the add pages because
they could report missing addresses via the electronic file.

For LUCA 1998, when GUs returned updated and corrected address and map information, the
RCCs verified the information against what its field staff reported during the block canvassing
operation.

The Census Bureau originally planned to update the MAF with the updates from LUCA, and then
have all the addresses checked during the block canvassing operation; however, only some of the
updates were incorporated into the MAF before block canvassing had to proceed. Beginning in
April 1999, the RCC staff performed a second on-the-ground check of all disputed addresses in
selected blocks, called the LUCA Field Verification operation.34 The Census Bureau also planned to
undertake a reconciliation process for LUCA 1998, in which an RCC would contact a GU in an
attempt to resolve some or all of the disputed addresses, but it dropped the idea because of prob-
lems in coordinating the logistics of such an operation in the limited time available. The list of
addresses covered by the verification operation included all the addresses recorded in the MAF for
the block, including those added by the GU, but these (and any other changes the GU made) were
flagged for special attention by the field staff (“listers”). The field verification operation also
checked residential addresses deleted during the block canvassing operation to ensure that they
really should not appear in the MAF; these addresses were flagged for special attention on the
listers’ address lists. Originally, the Census Bureau was going to perform field verification for a
sample of the disputed addresses, but it dropped this idea after determining that the results
would neither validate nor invalidate the unsampled addresses. If the agency decided to recanvass
blocks in a GU, the RCC was instructed to complete this work within 30 days. Field verification
began at the end of July 1999 and was completed by the end of October. All information found by
this operation was added to the MAF 35 and the TIGER database, as appropriate, by the National
Processing Center (NPC). The Census Bureau retained all disputed addresses in the MAF with a flag
and did not actually delete them unless and until confirmed with a site visit by field staff.

33 Karen L. Owens, “Evaluation of the Local Update of Census Addresses 98 (LUCA 98),” Census 2000
Evaluation F.3., April 16, 2003, pp. 4-5 and U.S. Census Bureau, “Assessment Report: Census 2000—1998,
1999, and Special Place Local Update of Census Addresses and New Construction Programs,” Census 2000
Informational Memorandum No. 140, July 21, 2003, pp. 2-3.

34 Federal Register, Vol. 63, No. 12 (January 20, 1998), p. 2950.

35 The Census Bureau did not key each new address or address revision directly into the MAF. Instead, staff
(usually at the NPC) used a specified format to key new addresses and revisions into a file, which the agency’s
Decennial Systems and Contract Management Office (DSCMO) converted into a master address file update file
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The Census Bureau then provided each GU with a written detailed feedback/final determination of
its findings, which the agency tried to produce within 30 days. The Census Bureau sent the final
determination materials to participating GUs from the end of October 1999 through the end of
February 2000. For collection blocks in TEAs 1, 6, 7, and 8, these materials included the final
address list, a summary of the number of address updates accepted and not accepted, the num-
ber of residential addresses in each block before and after the LUCA process, a “transaction
report” listing all address updates submitted by the participant and their disposition by the
Census Bureau, and a map of the GU showing all census features and collection block numbers
recorded in the TIGER database; the maps did not show map spots.36

For LUCA 1999, the Census Bureau also planned to do reconciliation/field verification, which
would entail a complete recanvass of blocks that participants identified as having an incorrect
count of residential addresses. As for LUCA 1998, the Census Bureau planned a reconciliation pro-
cess that would try to resolve disputed counts by reviewing problem addresses with GUs, but as
noted above, time did not permit carrying it out. For field verification, each block served as a
separate assignment area for a lister. For each unresolved disputed block, a lister was given a list
of the information recorded for each housing unit during address listing with a computer-
produced copy of the map-spotted block map. The listers visited each assignment area—i.e.,
block—where they checked, by interview and observation, the information for each housing unit
they found against the information recorded in an address register and on a census block map.
They recorded corrections and omissions both in the register and on the map, as appropriate. The
Census Bureau planned to complete this operation within 21 days. All information found by this
operation was added to the MAF and the TIGER database, as appropriate, by the NPC. Within 30
days, the agency provided detailed feedback/final determination information for the disputed
blocks to the GUs that had challenged the counts, together with a new set of maps. However, GUs
that returned the LUCA materials late did not receive this information, and the Census Bureau did
not perform field verification for those areas. Field verification began in early May 1999, with the
bulk of the cases completed by June 19 and the remainder by the end of August; for Puerto Rico,
the recanvass was performed during August 18 to 30. The Census Bureau sent the final determi-
nation materials to participating GUs from the end of September 1999 through late February
2000.37

As the LUCA operation was winding down, the Geography Division held a debriefing on November
4, 1999, of geographers from six RCCs. There was general agreement on a number of major
problems:

= The Census Bureau provided insufficient support of the LUCA program, the RCCs did not have
enough knowledgeable people, and too many areas at headquarters were involved.

= The Census Bureau relied too heavily on local/tribal governments’ ability to use electronic files.

= The RCCs needed to have more freedom to control the operation for their area, including modi-
fying the training materials to reflect situations in their areas.

= The control system did not work well, primarily because it was too inflexible, resulting in some
RCCs maintaining a shadow control file that they felt better served their needs.

= Having some GUs deal with two types of LUCA programs created operational problems.

(MAFUF) that stored the information until all the addresses for a job had been entered. When the Geography
Division was ready to merge the completed file into the MAF, the DSCMO transferred the appropriate MAFUF(s)
to the Geography Division to enter via a batch process. Each time a job started with a fresh file, a new MAFUF
was created. The Geography Division could merge one, several, or many such files at one time.

36 Federal Register, Vol. 64, No. 125 (June 30, 1999), pp. 35550-51; U.S. Census Bureau, “Census 2000
Informational Memorandum No. 32, Program Master Plan: Census 2000—1998 Address List Review Program,”
November 23, 1999; U.S. Census Bureau, Census 2000 Informational Memorandum No. 102, Program Master
Plan: Census 2000 Master Address File, May 1, 2001; U.S. Census Bureau, “Assessment Report: Census 2000—
1998, 1999, and Special Place Local Update of Census Addresses and New Construction Programs,” Census
2000 Informational Memorandum No. 140, July 21, 2003, pp. 1-3, 9, 11; and Karen L. Owens, “Evaluation of
the Local Update of Census Addresses 98 (LUCA 98),” Census 2000 Evaluation F.3., April 16, 2003.

37 Federal Register, Vol. 64, No. 125 (June 30, 1999), pp. 35551-53.
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= Changes in the program and delays in delivery of materials caused problems for both the RCCs
and the GUs and strained relations with some of them.

The Census Bureau did not conduct LUCA for blocks slated for the list/enumerate procedure.
LUCA was a precensus activity, and in list/enumerate areas, the addresses and counts were not
available for review until the enumeration was completed and all the enumerator updates and
addresses were entered into the TIGER database and the MAF. Thus, approximately 282,000 col-
lection blocks in all or part of 1,215 GUs in 187 counties and statistically equivalent entities in

19 states were not subject to review via the LUCA process. Instead, the Census Bureau initiated a
number of quality assurance checks to ensure that enumerators did not miss any housing units in
list/enumerate areas, use the wrong type of questionnaire, identify occupied housing units as
vacant, etc.; these are discussed later in this chapter. In the remote areas of Alaska, the team
leader responsible for the enumeration—who occasionally served as the enumerator—asked the
leader(s) of the village or community, after being sworn to uphold census confidentiality, to check
the list of HUs and group quarters after the team leader felt that the enumeration was complete.
This served, in effect, as a special approach to an address list review.38

The LUCA appeals process. If a GU disagreed with the content of the final list of addresses or
address counts, the GU had the right to attempt to prove that the addresses and/or streets existed
by challenging the Census Bureau’s decisions through an appeals process. The Census Address
List Appeals Office, an independent, temporary federal office not affiliated with the Department of
Commerce, reviewed the appeals. This office was established by the administrator of the Office of
Information and Regulatory Affairs (OIRA, part of the federal government’s Office of Management
and Budget [OMB]) in consultation with both appropriate Census Bureau staff and the chief statisti-
cian of the OMB. The OMB published the appeals process (and, indeed, the entire LUCA process) in
the Federal Register on June 30, 1999.39 A GU had to file its appeal within 30 calendar days after
the Census Bureau sent the address list and maps for detailed feedback/final determination. To
assist in the review of 1998-style challenges, the Census Bureau provided the Appeals Office with
CD-ROM files on a flow (weekly) basis of the same detailed feedback lists and detailed feedback
processing reports that it provided to participants. The Appeals Office received the first chal-
lenges on October 7, 1999. It planned to resolve all appeals of LUCA 1999 materials by January
14, 2000, so that any addresses it added could be used for the U/L operation, and LUCA 1998
materials before Census Day. However, because of the late shipment and local review of the mate-
rials for many GUs, the latter date for resolution slipped to late April 2000. The last appealed
addresses were added to the MAF in June. The late addresses were either mailed a questionnaire

if they were processed before Census Day (April 1, 2000) or field-checked and, if appropriate,
enumerated during the coverage improvement follow-up operation (see below).

For LUCA 1998, a total of 697 participants appealed, but 52 of these appealed after the deadline
and were denied as untimely. Thus, the Appeals Office processed 645 LUCA 98 appeal cases. GUs
challenged a total of 322,914 addresses, of which the Appeals Office accepted 302,507. For LUCA
1999, 700 participants appealed, of which 80 appealed late and were denied as untimely. For the
620 LUCA 1999 cases that were processed, the Appeals Office reviewed a total of 23,465
addresses and accepted 19,529. These figures include 46 GUs that challenged the Census Bureau’s
records for both LUCA 1998 and LUCA 1999. As a result of the appeals process, the Census
Bureau was directed to add, and attempt to enumerate, 322,036 residential addresses that met its
standards for inclusion in the MAF. The GEO was unable to geocode 1,644 addresses despite the
best efforts of the Master Address File Geocoding Office Resolution and Targeted Map Update
operations; although these addresses could not be submitted for enumeration, GEO stored them
in the MAF with a special flag. GEO inserted into the TIGER database all addresses that appellants
showed with a map spot, both inside and outside the blue line; the few that were inside the blue

38 U.S. Census Bureau, “Program Master Plan: Census 2000—1999 Address List Review Program,” Informa-
tional Memorandum No. 33, November 23, 1999; U.S. Census Bureau, “Assessment Report: Census 2000—
1998, 1999, and Special Place Local Update of Census Addresses and New Construction Programs;” Census
2000 Informational Memorandum No. 140, July 21, 2003, pp. 3-4, 9, 12-13. Karen L. Owens, “Evaluation of
the Local Update of Census Addresses 99 (LUCA 99),” Census 2000 Evaluation F.6. May 14, 2002.

39 Federal Register, Vol. 64, No. 125, pp. 35547-58.
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line represented non-city-style mailing addresses. Census 2000 field operations found that
141,580, or just over 44 percent, of the 320,392 geocodable addresses qualified as housing units
for inclusion in the census.

Survey of participation in LUCA. In order to improve the effectiveness of the LUCA program
for future operations, the Census Bureau contracted with Anteon Corporation to conduct a survey
of a sample of 3,265 local and tribal governments that were eligible to participate in the 1998,
1999, and Supplemental LUCA programs. From February to March 2001, Anteon tested its survey
form on two GUs in each of the following categories: nonparticipants (2,045 GUs in the survey),
participants that did not provide updates (820), and participants that provided updates (400). A
nonparticipating GU was defined as one that did not receive an address list and/or map because it
did not sign a confidentiality agreement or dropped out of the program before the materials were
sent. A disproportionately higher portion of the sample was directed toward nonparticipants and
nonrespondents because of the importance of finding out how the Census Bureau might encour-
age them to participate in or respond to a future LUCA.

Beginning on April 9, 2001, the NPC sent letters notifying the highest-elected officials (but not the
LUCA contact persons) that their local or tribal governments had been selected to participate in
the survey; the following week, the NPC mailed the survey forms, together with a cover letter
signed by the Director of the Census Bureau, that were tailored to each of the three categories;
and 1 week after that, sent thank-you/reminder postcards. The agency asked the GUs to respond
within 2 weeks of receipt of the materials. During the week of April 30, the NPC sent a follow-up
cover letter and another copy of the appropriate questionnaire to GUs that had not responded;
this letter again requested a response within 2 weeks. The various correspondence provided a
toll-free number for assistance. Anteon received 1,398 responses—42.8 percent of the GUs
contacted—by its final deadline of June 22. Responses were received from 226 (56.5 percent) of
the surveyed GUs that provided updates, 349 (42.6 percent) that did not provide an update, and
823 (40.2 percent) of nonparticipants. Anteon did not tabulate an additional 85 survey forms
received in the 10 weeks after that date—which increased the response rate to 45.4 percent—but
provided the GEO with a summary of the information contained in those responses.

Those that did participate in LUCA indicated the main reason why was that their area had experi-
enced significant changes in the housing inventory—one can infer that they wanted to be sure
that the Census Bureau was aware of all their new residential addresses—and they had a readily
available source of addresses. Nonparticipants and nonrespondents noted that the main draw-
backs to participating or responding were lack of funds and/or personnel and the volume of work,
including insufficient lead time to obtain the necessary funds and staff and to assemble the
information—and then actually doing the work. Some did not have a readily available source of
address information for their area, while others had concerns with signing the confidentiality
agreement and/or ensuring the security of the information. A total of 53 GUs—21.4 percent of
nonparticipants that responded—reported that another level of government covered their area in
its participation; thus, one can surmise that the addresses for a substantial number of GUs were
reviewed for LUCA even though they themselves did not participate directly. Many of the smaller
GUs reported that there was no change in their housing inventory. Despite the several mailings
and follow-up related to LUCA, 60 percent of nonparticipants did not recall being invited or con-
tacted about the program. Overall, 66 percent of the respondents that remembered the program
indicated overall satisfaction with it—regardless of whether or not they had participated—and

78 percent said they would be interested in participating in future LUCA-type programs; for those
that actually had provided updates, the corresponding numbers were much higher: 86 and

94 percent, respectively.40

LUCA special place program. Special places were not covered by the regular LUCA program. In
mid-November 1999, the NPC sent an invitation letter to 18,458 GUs that had previously provided
a confidentiality agreement for the LUCA program (regardless of whether they actually performed

40 Karen L. Owens, “Evaluation of the Local Update of Census Addresses 98 (LUCA 98),” Census 2000
Evaluation F.3. April 16, 2003, pp. 14-26; Karen L. Owens, “Evaluation of the Local Update of Census
Addresses 99 (LUCA 99),” Census 2000 Evaluation F.6. May 14, 2002, pp. 13-17.
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the review). For five GUs for which the Census Bureau did not have the name of an official to con-
tact, the appropriate RCCs sent the invitation separately by November 29. The purpose of this
program was to verify that the Census Bureau’s records accurately included all special places in
each GU, thus ensuring that the residents of these facilities would be enumerated for Census
2000. The review applied only to special places, not to the individual facilities—dormitories,
wards, etc.—that constitute group housing within a special place. The Census Bureau asked the
GUs to respond to the invitation by December 3 (December 6 for municipios in Puerto Rico, and
December 15 for the five GUs invited by the RCCs) if they wanted to participate in this program.

A total of 3,731 GUs offered to participate in the program; of these, 32 had not participated in the
regular LUCA Program. The Census Bureau, from mid-December 1999 through early January 2000,
sent these GUs a list of the names, addresses, physical/location descriptions (if appropriate), col-
lection block numbers, and related information for the special places known to exist within their
boundaries. The Census Bureau provided the list only as a paper product; an electronic file was
not an option. GEO created this list by integrating into the MAF the special places in the DSCMQO’s
November 1999 special place control file. The Census Bureau also provided a block-numbered
map if a GU had not retained the map it used for the LUCA program or if it had not returned mate-
rials and therefore did not receive the latest version of the agency’s map of the area for detailed
feedback/final determination. These maps did not include map spots. Both the address lists and
the maps were printed and mailed by the NPC.

GEO prepared a technical guide that explained how the GUs were to perform the work. As with
LUCA, a participant was to identify errors and omissions. A GU had 4 weeks from the date of
receipt of the list and map to review and return the materials to its RCC—i.e., late January to early
February 2000. For a few GUs, the Census Bureau extended the deadline to as late as April 26,
and RCCs accepted submitted materials through May 5. A total of 1,960 GUs returned address
lists and/or add pages to the RCCs.

The Census Bureau did not conduct a detailed feedback/final determination operation for, nor did
the appeals process apply to, the LUCA special place program. Instead, the RCCs passed the
changes on to the LCOs for review and, if appropriate and timely, inclusion during the local knowl-
edge update operation.4!

New Construction program. In April 1999, the Census Bureau decided to implement a program
that would supply information about housing that was constructed in MO/MB areas between the
time of the LUCA program and Census Day. (This procedure was not necessary in other areas
because the agency’s field staff visited the HUs in areas on or about Census Day and updated the
address list.) The Census Bureau initiated this program to help allay fears expressed by local and
tribal governments that the census would miss new HUs in these areas where, except for input
from the late delivery sequence files (DSFs), the address list used for the mailout had not been
updated since the block canvassing and LUCA operations.42

In mid-October 1999, the RCCs sent letters inviting the 18,690 GUs that were eligible to partici-
pate in LUCA 1998—that is, those that contained blocks whose HUs predominantly used city-style
mailing addresses (TEAs 1, 6, 7, and 8)—to provide mailing addresses for HUs that were newly
built or expected to be completed for occupancy by Census Day. Thus, this program offered a
final opportunity for GUs to help update the Census 2000 address list. It also provided a second
chance for participation by those GUs that did not take part in LUCA 1998. The Census Bureau did
exclude one type of geographic entity that it had permitted to participate in LUCA 1998: Okla-
homa tribal statistical areas. These did not have a legally defined land base, and the associated
tribes should not have been included in the earlier program.

41 U.S. Census Bureau, “Program Master Plan: Census 2000 Local Update of Census Addresses Special Place
Program,” Census 2000 Informational Memorandum No. 69, August 28, 2000; U.S. Census Bureau, “Assess-
ment Report: Census 2000—1998, 1999, and Special Place Local Update of Census Addresses and New
Construction Programs,” Census 2000 Informational Memorandum No. 140, July 21, 2003, pp. 4-5.

42 The New Construction program laid the groundwork for the Census Bureau’s Community Address
pdating System, a program that will help update the MAF in preparation for the 2010 Census.
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As in LUCA, each GU that chose to participate had to complete and submit a confidentiality agree-
ment (even if the GU had done so previously) before the Census Bureau would send a copy of its
map of the GU and the related list of addresses. The GUs originally had until November 1, 1999,
to respond, but because of the importance of this program, the Census Bureau sent a follow-up
closeout invitation letter to all nonresponding GUs during the first half of November. The letters
set November 24 as the final date for GUs to inform the Census Bureau of their intention to par-
ticipate. However, the RCCs accepted confidentiality agreements if they were actually in hand by
December 3 (matching the final date for accepting participation in the LUCA Special Place pro-
gram). A total of 5,877 GUs agreed to participate; 2 others returned confidentiality agreements,
but then withdrew from the program. Of these, 833 had not participated in the LUCA program.

(A few of these did not have the opportunity to participate because they came into existence after
that program was underway.)

The participants had the choice of receiving the list of addresses on paper or electronically; 2,810
(48 percent) chose to receive paper. Separate lists reported the number of HUs in each census
block and provided a block-to-map relationship. A new set of maps was provided to each partici-
pant, together with a new block-to-map relationship list. The NPC prepared and shipped all materi-
als, including a training guide. Unlike with the LUCA program, the Census Bureau did not offer
workshops to help the GUs understand this program, because time did not permit such an effort.

The GUs were asked to update the maps for missing streets and to provide any new (or missing)
residential city-style mailing addresses, together with their census collection block numbers, on a
specific form or in a computer-readable format. The Census Bureau began producing the outgoing
materials on December 16, 1999, which was the effective date for the GUs included and the legal
boundaries used. The NPC sent materials for the New Construction program from mid-January
through mid-February 2000—generally, after the GEO had input the latest information from the
November 1999 DSF into the MAF—with replacements and missing materials provided by late
March. Between February 14 and 25, the Census Bureau sent a reminder letter about the program
and deadline. To this end, GEO provided a list of participants’ fax numbers to the agency’s
Technologies Management Office, which used its automated fax capability to distribute the letter
to participants. The RCCs mailed the letter to participants for which GEO did not have a usable fax
number. The Census Bureau sent the letter to 7,434 highest- elected officials and/or program liai-
sons, of which 7,055 (95 percent) were faxed successfully. The first reply was received 10 days
after the mailout, although the participants could submit their information postmarked no later
than April 3, 2000; 2,857 GUs actually did so. The GEO tracked participation in this program via
the geographic program participant database (see Glossary). As with LUCA, long after the opera-
tion was over, the Census Bureau determined the need to remind the liaisons of their responsibil-
ity to return or destroy the address lists and map-spotted maps.

Six GUs decided to submit information for the New Construction program even though they had
not provided confidentiality agreements, nor had the Census Bureau provided them with new
maps and address listings. The agency accepted the addresses that met the requirements of the
program.

Several GUs did not show block numbers that would identify the location of some or all of the
addresses they provided. The Census Bureau attempted to geocode these addresses automatically.
For approximately 8,000 addresses that the computer could not geocode for 22 participating GUs,
the RCCs attempted to do so by using in-house reference sources (i.e., a Master Address File
Geocoding Office Resolution [MAFGOR]-type operation), requesting information from the GUs and
other local contacts, and, if necessary, undertaking field checks. Often, this required adding new
streets and/or address ranges to the TIGER database. This operation was completed on April 28,
2000, and the RCCs completed posting the information to a master address file update file
(MAFUF) on May 5. Despite the RCCs efforts, the agency could not geocode 812 addresses in

14 of the GUs. The Census Bureau did not include the uncoded addresses in any Census 2000
follow-up operation because they could not be assigned to specific geographic areas for field
work, and the RCCs had already tried and failed to find them. It is likely that these addresses did
not exist, and included housing that had not yet been constructed but for which a GU had an
address in its records.
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The RCCs entered the map changes into the TIGER database by May 26 and the addresses into a
MAFUF by May 31. GEO then unduplicated and merged the new addresses into the MAF, and geo-
coded them for inclusion in the decennial master address file (DMAF). All files were processed or
reprocessed successfully by June 2. The Census Bureau kept the valid added addresses obtained
by this program separate, to be visited by enumerators after the census was under way (as part of
the coverage improvement follow-up [CIFU] operation). The goal was to ensure that an HU really
did exist at each added address on Census Day and to enumerate it at that time if it qualified for
inclusion. This was not a LUCA program, and thus was not subject to challenges through the
OMB’s Census Address List Appeals Office. Because all New Construction addresses were subject
to a field check during the CIFU operation, permitting challenges would serve no purpose—nor
would there have been time for a challenge to be reviewed and acted on. The Census Bureau esti-
mated that this operation would add some 350,000 address records to the census, but it actually
added 371,812 acceptable addresses; however, the CIFU operation deleted 196,792 (53 percent)
of these, leaving 175,020 as apparently valid adds from the New Construction program.43

Confirmation of destruction of Title 13 materials. Long after the LUCA and New Construc-
tion programs were over, the Census Bureau decided it had to be sure that the confidential
materials—address lists and map-spotted maps—provided to each of the 18,905 local and tribal
governments for these programs had indeed been destroyed or returned to the appropriate RCC.
The technical guide for each program contained a destruction form that a participant was to
return when the work had been completed; alternatively, the participant was asked to return the
maps and address list. To remind the participants of this requirement, and to ensure that they had
followed through, the Census Bureau faxed a reminder letter, signed by the appropriate regional
director, and a destruction form to the program liaison for GUs for which the agency did not have
a record of having received either a destruction form or the materials for each program. If appro-
priate, a different reminder letter, without the form, was sent to the highest elected official of a
participating GU. GEO provided the Census Bureau’s Technologies Management Office (TMO),
which had automated fax capability, with a list of fax numbers for specific participants. The TMO
faxed the letters and forms in five waves from late July through mid-September 2000. The inclu-
sion of a GU in a specific wave was based on the LUCA program(s) it had participated in and
whether it had participated in the LUCA Special Place and New Construction programs, as follows
(the second day was used to re-fax to addresses that failed the first day’s transmission):

= Wave 1: July 24-25, to 2,356 GUs that had received these materials for the LUCA 1999 program

= Wave 2: August 10-11, to 6,666 GUs that had received these materials for the LUCA 1999
program or the LUCA Special Place program

= Wave 3: August 24-25, to 7,139 GUs that had received these materials for the LUCA 1998
program

= Wave 4: August 28-29, to 6,835 GUs that had received these materials for the LUCA 1998
program or the New Construction program

= Wave 5: September 11-12, to 6,808 GUs that had received these materials for the
New Construction Program44

For this program, the Census Bureau sent 29,804 faxes to program liaisons and elected officials in
14,903 GUs. For those GUs for which the Geography Division did not have a fax number (approxi-
mately 4,040 GUs) or the fax number failed (approximately 1,800 GUs), the NPC mailed the appro-
priate materials. The mailings took place in two shipments, one on August 17-18 and the second

on September 18-19. The letter reminded the program liaisons and highest elected officials that, if

43 Federal Register, Vol. 64, No. 125 (June 30, 1999), p. 35551; U.S. Census Bureau, “Program Master Plan:
Census 2000 New Construction Program,” Census 2000 Informational Memorandum No. 68, August 4, 2000;
U.S. Census Bureau, “Assessment Report: Census 2000—1998, 1999, and Special Place Local Update of Census
Addresses and New Construction Program,” Census 2000 Informational Memorandum No. 140, July 21, 2003,
pp. 5-6.

44 Supplementary LUCA participants were included with the LUCA program that applied to their type of
address area: LUCA 1998 or LUCA 1999.
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they had not already done so, they MUST at this time destroy the materials or return them to the
appropriate RCC. It asked the liaisons to confirm that the appropriate action had taken place by
certifying this information on the destruction form and mailing the completed form to the NPC or
faxing it to a toll-free number in the TMO. If a GU preferred, it could send the materials to the
RCCs at this time. A GU received only one fax or mailout, with a destruction form that listed each
program—LUCA 1998, LUCA 1999, Supplemental LUCA, Special Place LUCA, and/or New
Construction—for which the GU had received the appropriate materials, but for which GEO did not
have a record of either destruction or return of these materials. If a GU had submitted a form or
the materials for only one program, but had participated in others, the GUs response was incom-
plete. The GU then received a fax/mailout that identified the offending program.

The NPC faxed a copy of each form it received in the mail to the TMO. The TMO forwarded the
faxed responses to the Statistical Research Division, which processed them into the Census 2000
control system before transmitting them to the GEO. The NPC sent the forms to the GEO, which
checked its records and then passed them on to the FLD for aggregation and forwarding to the
appropriate RCCs for their files. The RCCs recorded the dates on which participants returned
forms or materials in a LUCA/NC Destruction Forms Returns Production Control System.

For 6,621 GUs, GEO did not have a response form by September 21 for all the programs in which
the GUs participated. GEO and the TMO followed up with those GUs on September 25-26 with a
sixth wave of faxing. These GUs required 12,072 faxes to 6,095 liaisons and 5,977 elected offi-
cials; these did not include 526 liaisons and 644 officials for which the Census Bureau did not
have a valid fax number, and so although the liaison in a GU got the materials, the official might
not have, or vice versa. As in the previous faxes and mailings, the liaisons received a letter and
the destruction form, while the officials received only a letter. The letter did not specify that
September 21 was a deadline; the Census Bureau applied this cutoff date based on when
(September 22) the GEO had to provide the TMO with the file of addressees for the Wave 6 faxes.

From October 13 to 16, the NPC printed and shipped to the RCCs a new set of destruction forms
for the 6,463 GUs for which the GEO still did not have response records. Beginning on October 16,
the RCCs telephoned and/or visited either the program liaison or, if appropriate, the highest-
elected official. GEO asked the RCCs to try to complete all phone calls by November 24, and RCCs
in turn informed the nonresponding participants that they must return the completed forms or the
Title 13 materials no later than December 8. This follow-up operation included those GUs that had
not responded to a mailout—that is, GUs that the Census Bureau could not contact via fax—and
therefore were not included in Wave 6. It also included GUs for which the NPC received 920
destruction forms. NPC faxed the forms to the TMO. Unfortunately, the TMO did not receive them,
but meanwhile the NPC had inadvertently destroyed the forms before they could be re-sent.
Therefore, if a GU told the RCC caller that it had sent in a signed form to the NPC, the RCC
checked to be sure that the GU was in the first mailout. If so, the RCC recorded this response as
fulfilling the requirement even though the Census Bureau did not have a completed form in hand;
if not, the RCC requested that the GU submit another copy of the signed destruction form. Also, if
the liaison or elected official was no longer with the GU, and the new contact person knew noth-
ing about the program, that person, after checking with appropriate staff and records, could
complete the destruction form statement by rewording it to say that (s)he was not aware of any
Title 13 materials being on site. The RCCs were asked to complete a Telephone Follow-up Record
for each contact with a participant and to send a copy of all of these forms to GEO at the end of
the operation. RCCs also entered updated information about dates and contacts in the geographic
program participant database on a flow basis and were instructed to record dates of return of
forms or materials in the control system by December 15. The Census Bureau emphasized that
name information in the program participant database for the highest-elected official of each
nonrespondent GU had to be as complete and accurate as possible by that date.

In March 2002, the Census Bureau still did not have a record of either a completed destruction
form or the required materials for 169 GUs and had received only a partial response from 4 oth-
ers. After some consideration, the Census Bureau decided to have the regional offices (ROs) con-
tact the nonresponding participants to determine what they had done with the materials; the RO
staff accepted verbal “get it in writing.” Through January 2003, only 16 GUs remained unresolved.
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Any GU that still had not destroyed or returned its Census 2000 materials—or satisfied the Census
Bureau that it had done so—was to be offered only limited participation in the LUCA program for
Census 2010; for example, such a GU might be permitted to see only housing unit counts by
block and be allowed to review the address list and map-spotted maps for its area only in the
presence of agency staff.

Administrative records. For previous censuses, the Census Bureau had considered using
administrative records from sources such as the Internal Revenue Service, Social Security Adminis-
tration, and welfare programs to identify addresses that could be used to supplement its address
list. Using these records was considered again for Census 2000, but the same problems resur-
faced, such as addresses that were not appropriately formatted, might not represent the location
of the associated HUs, could not be limited to MO/MB areas, might not be current, etc. As a result,
the Census Bureau was not able to work these records into the MAF. Instead, the agency consid-
ered using this information for postcensus evaluation of and improvements to the current address
list in preparation for the 2010 Census.

Postal validation check (PVC). In February 1998, the Census Bureau worked with the U.S.
Postal Service (USPS) to have local letter carriers update the agency’s list of addresses for the
Sacramento, CA, and MO/MB portion of the Columbia, SC, dress rehearsal sites. For ZIP Codes
identified as being entirely within the blue line, the carriers checked the address, based on the
MAF, on each preprinted address card the Census Bureau provided against the cases used to sort
incoming mail for delivery—the same type of casing check used for the previous three censuses.
(The USPS refers to this operation as its Address Sequencing Services.) This operation added 4,833
addresses to the MAF. It also identified many addresses for deletion; the Census Bureau retained
that information for validation during the redelivery of undeliverable questionnaires and nonre-
sponse follow-up operations (see the pertinent sections in this chapter). The operation also identi-
fied many duplicate addresses, which had to be unduplicated.

For Census 2000, the Census Bureau recommended that the USPS perform this casing check in
late December 1999 or mid-January 2000 for those ZIP Codes that were entirely or substantially
within the blue line, and therefore predominantly made up of city-style addresses—i.e., TEAs 1, 6,
and 7. However, the casing check was not implemented for Census 2000 because the USPS
strongly warned that it would be a very labor-intensive—hence, very expensive—operation, the
results of which could be more efficiently obtained simply by continuing to rely on updates from
the DSF. Instead, the Census Bureau used a file of DSF adds for the period November 1, 1999,
through January 14, 2000, to supplement the MAF derived from the November 1999 version. This
transaction file, which GEO received in February 2000, included the results of the January 2000
National Edit Book Week, which, in lieu of performing an actual casing check in January 2000, the
USPS had strongly encouraged its post offices to make as complete and current as possible (see
the “Origin of the Census 2000 Address File” of this section). The Census Bureau obtained subse-
quent updates to the address list from various other operations discussed below, as well as from
incorporating the changes included in the April 2000 version of the DSF.

For the 1970 and 1980 censuses, when the letter carriers delivered the census questionnaires,
they completed cards that informed the Census Bureau about missing residential addresses. After
discussions both internally and with the USPS, the notion of a time-of-delivery check was rejected
because of the difficulty in defining the area to which letter carriers had to restrict their coverage
(TEA 1, the area in which the USPS delivered questionnaires) and the lateness of trying to add and
geocode addresses obtained by such an operation. The agencies agreed that the steps taken by
the USPS to enhance the DSF canceled the need.45

45 Federal Register, Vol. 64, No. 125 (June 30, 1999), p. 35551; U.S. Census Bureau, “The Census Bureau’s
Master Address File (MAF): Census 2000 Address List Basics,” March 1999, p. 12.
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CRADA to improve the address list. In order to improve the viability of the MAF, the Census
Bureau undertook a cooperative research and development agreement (CRADA) in mid-March
1998 with First Data Solutions, Inc., to serve as a possible source of additional addresses.46

The goal of the agreement was to determine methods of improving the inventory of residential
addresses (especially addresses not in the USPS files), investigating automated techniques to iden-
tify duplicate residential addresses, using information routinely from the USPS’ files, linking
addresses to Census 2000 geographic entities, and developing systematic approaches to the gen-
eral maintenance of the MAF. However, the primary goal was to have as many current residential
addresses in the MAF as possible prior to the New Construction program in order to minimize the
number of last-minute additions (many of which would require manual geocoding) from that
operation. In fall 1998, First Data Solutions provided, for the Census Bureau’s evaluation, an
address file that it anticipated would supplement the city-style mailing addresses in the DSF for
three counties. Each county actually had three files, one for each of three sets of addresses based
on First Data Solutions’ classification of their reliability. GEO staff checked the addresses in the
field, which led the company to improve its presentation of the addresses and confirmed the qual-
ity of the classification system. In mid-May 1999, First Data Solutions (subsequently renamed
Donnelley Marketing) provided 105 address files, 3 for each of 35 counties. The Census Bureau
planned to evaluate the addresses based on the results of block canvassing, address listing (for
city-style mailing addresses), and information from various administrative records. It also consid-
ered a separate evaluation of non-city-style addresses in address listing areas. The constraints of
time and programming resources obviated the Census Bureau’s ability to perform these evalua-
tions. Instead, the agency decided to defer following through with such a CRADA until it under-
takes evaluation of and possible improvements for the 2010 Census address list.

Master Address File Quality Improvement Program (MAF QIP). The goal of this project was
to assess the quality of the MAF by checking the completeness and accuracy of the coverage, as
well as the block-level geocoding, of the addresses in the initial MAF at the national and census
division levels. The operation took place before the Census Bureau conducted its Census 2000
address improvement operations. But first, the agency undertook a pilot study in summer 1997 to
test the operational feasibility of using the same field methodology that was used for the opera-
tion that checked the accuracy of the addresses and population for the test censuses in 1995 (see
the discussion of Integrated Coverage Measurement in Chapter 2, “Planning the Census”), as well
as to test some steps developed specifically for MAF QIP. That is, field staff were given blank
address registers and TIGER-generated maps of representative clusters of blocks. In addition to
listing the addresses in the assigned areas, they were instructed to enter a map spot for every
residential structure on their copy of a Census Bureau map, regardless of whether an address was
city-style or non-city-style. The pilot covered a sample of about 2,500 HUs in TEA 1 areas in six
representative counties scattered around the country—a total of 15,000 sample HUs. The
addresses were listed from June 30 through August 15, 1997, using July 15 as the reference date
for existing HUs. These were compared to a November 1997 version of the MAF—a MAF whose
addresses reflected resolution of 90 percent of the addresses referred to MAFGOR. While the dif-
ferent dates and the incompleteness of the MAFGOR resolution limited the usefulness of the find-
ings, the pilot enabled the Census Bureau to revise the procedures to more exactly fit the needs of
MAF QIP.47

In three waves from April through June 1998, field staff listed approximately 170,000 addresses
in 7,384 block clusters in TEA 1 areas in 114 counties. Some counties in the second and third
waves were checked in coordination with the American Community Survey. The Census Bureau’s
Decennial Statistical Studies Division matched these addresses by computer against the MAF and
reconciled all nonmatched cases in the field during May to September 1998. With the qualification
that the MAF did not yet reflect a number of pending future coverage improvement operations,

46 U.S. Census Bureau, Marketing Services Office, Activity Report, March 1998; and U.S. Census Bureau,
“Census Bureau, First Data Solutions Announce Partnership,” CB98-207, Nov. 5, 1998. First Data Solutions took
back its former name, Donnelley Marketing, in the spring of 1999. First Data Corporation, the parent company
of Donnelley Marketing, sold Donnelley to InfoUSA in July 1999.

47 Joseph Burcham and Mark Gorsak, “1997 Master Address File Quality Improvement Program Pilot Study,”
April 16, 1999.
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the results at the national level suggested that the MAF was missing 9 percent of all HUs and
included 13 percent that did not exist or were duplicates, 6 percent that were geocoded errone-
ously, 6 percent that could not be geocoded (i.e., there was a problem with the TIGER database),
and 0.1 percent that reflected nonresidential addresses that were actually residential. At the cen-
sus division48 level, undercoverage ranged from 5 to 16 percent, overcoverage from 8.5 to 16 per-
cent, erroneous geocoding from 2.5 to 11 percent, ungeocodables from 2 to 12 percent, and non-
residential misidentification at less than 0.25 percent. The data highlighted the need for the
Census Bureau to perform a detailed review of the address records in TEA 1 areas and thereby
supported its plan to implement the block canvassing operation, coordinated with the input from
GUs for LUCA 1998. The Census Bureau did not add the addresses and changes found by MAF QIP
to the MAF because that information could “pollute” the file for future evaluations of operations in
TEA 1. They were stored in a MAFUF and could have been matched/added to the MAF when no
longer needed for Census 2000 evaluations—but that was not done as of late 2003.4°

The Census Bureau proposed performing a two-phase MAF QIP in 1999 to check the address file
developed in address-listed areas. The first was to be a pilot study covering some 15,000 HUs in
six counties whose addresses were listed in 1998. The other would involve the first wave of coun-
ties visited for MAF QIP in1998 and all other counties where MAF QIP was performed in 1998 in
coordination with the American Community Survey. The agency also considered doing additional
MAF QIP studies in 1999 in both TEA 1 and TEA 2 areas. However, the Census Bureau canceled the
proposed operations for budgetary reasons.5°

ADDRESSES FROM CENSUS 2000 FIELD OPERATIONS

The Census Bureau undertook a number of field operations to enumerate the population for
Census 2000. These operations improved the content of the MAF. Of course, they also improved
the content of the TIGER® database.

Update/Leave (U/L) and Update/Enumerate (U/E)

These operations conducted in early-March through early-April (U/L) and early-June (U/E) of 2000,
recanvassed the blocks covered by address listing, but U/E also included some areas that had
been inside the blue line. As enumerators traveled through the assigned areas, they verified and
updated the list of addresses for each census collection block, corrected errors in the assignment
of addresses to a block, annotated changes to the information shown on the census block maps,
and left a census questionnaire at each housing unit (HU) for (U/L) or enumerated for (U/E). In all
U/L areas and some U/E areas, all residential structures had to be map spotted and numbered.
Addresses in U/E assignments that covered blocks with predominantly non-city-style mailing
addresses needed to be map spotted; addresses in assignments whose blocks had predominantly
city-style addresses did not. This meant the field operations required different procedures for
recording additions and corrections to the enumerators’ preprinted lists of addresses. U/L added
1,644,174 addresses stateside, of which 1,401,169 (85 percent) were retained in the final census
records; in Puerto Rico, the corresponding numbers were 111,787 and 93,607 (84 percent). For
U/E, enumerators added 129,692 addresses, of which 122,375 (94 percent) were in the final
records.5!

From early March through mid-May 2000 for U/L, and mid-July through late July for U/E, the
National Processing Center (NPC) keyed the addresses and related information, including map
spot additions and corrections, into a master address file update file (MAFUF). From early May

48 The nine census divisions are groups of states that are subdivisions of the four census geographic
regions.

49 Joseph Burcham, “1998 Master Address File Quality Improvement Program,” June 1, 1999; Joseph
Burcham and Dianne Barrett, “Assessing the Quality of the Initial Master Address File for Census 2000,”
Proceedings of the Survey Research Methods Section, 1999 Annual Meeting of the American Statistical
Association, pp. 617-22; Federal Register, “Master Address File (MAF) and Topologically Integrated Geographic
Encoding and Referencing (TIGER) Update Activities,” Vol. 63, No. 12 (January 20, 1998), pp. 2950-51.

50 Federal Register, “Master Address File (MAF) and Topologically Integrated Geographic Encoding and
Referencing (TIGER) Update Activities,” Vol. 63, No. 12 (January 20, 1998), p. 2951.

5! Frank A. Vitrano, Robin A. Pennington, and James B. Treat, Address List Development in Census 2000,
Topic Report No. 8, TR-8 (Washington, DC: U.S. Census Bureau, 2004), pp. 13-14.
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through late September for U/L, and from late August through late September for U/E, the NPC
digitized map revisions, including the locations of added, deleted, and corrected map spots and
numbers, into the TIGER® database. However, any map spots that enumerators identified for HUs
inside the blue line during U/E were not inserted into the database.52

Urban Update/Leave (UU/L)

For this March 2000 operation, field staff recanvassed and delivered census questionnaires in
selected blocks inside the blue line in 12 states and the District of Columbia. The primary goal
was to ensure that census enumerators delivered each questionnaire to a specific HU that
matched the Census Bureau’s address list in selected census blocks. These were blocks where
staff in the regional census centers (RCCs) thought that a letter carrier would have difficulty deliv-
ering questionnaires to the specific addresses in the master address file (MAF). Perhaps the hous-
ing units did not have individual mailboxes (for instance, the mailboxes in some buildings may
have been ripped out) or the residents generally picked up their mail at post office boxes because
the USPS did not deliver mail to their homes—or the letter carrier simply left the mail in the lobby
of a multiunit structure and let the residents sort it out. Therefore, Local Census Office (LCO) staff
attempted to deliver a questionnaire to each designated HU, thereby avoiding having a respon-
dent complete a census questionnaire intended for another apartment or not receiving a question-
naire at all. The residents of the appropriate address could then mail their completed question-
naire to the Census Bureau. When the enumerators delivered the questionnaires, they also verified
and updated the list of addresses and the map of the assigned areas.

Although census planners thought that many of the HUs in UU/L areas would be in multiunit
structures, and well over half the addresses were in census tracts likely to house the most
difficult-to-count members of the population, postcensus analysis showed that fewer than
half—44.2 percent—of the UU/L addresses actually were in multiunit structures. Some Census
Bureau staff understood that a primary target of UU/L would be apartment buildings that the
U.S. Postal Service (USPS) designated as “drop points”—that is, letter carriers simply dropped all
the mail for the structure in a convenient location—but the regional offices (ROs)/RCCs in fact
generally did not know where or whether the USPS had designated any structures in an area as
drop points. Subsequently, the postcensus evaluation determined that fewer than 1 percent of
UU/L addresses were officially treated as drop-point addresses. The intent for UU/L to include
urban communities where a substantial number of residents chose to receive their mail at post
office boxes did not work out either, since only 43 addresses fell into this category.

The RCCs decided on the need for UU/L and identified the blocks in which it would take place.
Eight of the 12 RCCs participated in UU/L, which was carried out by 51 LCOs. Each block consti-
tuted an assignment area (AA), and the 12,843 AAs and 267,005 addresses in the decennial mas-
ter address file (DMAF) were grouped into field assignments (FAs), each of which contained
approximately 250 addresses—considered to be a reasonable workload for a UU/L enumerator.
(The 1990 census UU/L operation, which targeted primarily inner-city blocks with 500 or more
units in multiunit public housing, covered only 346 census blocks and 55,365 housing units in six
cities.) The enumerators added 13,131 addresses, a 5 percent increase, but only 10,455 (less than
80 percent) of these were retained in the census—still an almost 4 percent increase. From early
March through late April 2000, the NPC keyed address additions and corrections for each AA
(block) into a MAFUF for the GEO to insert into the MAF, and from mid-April through mid-May
2000, the NPC digitized map updates for insertion into the TIGER® database.53

52 U.S. Census Bureau, “Program Master Plan: Census 2000 Update/Leave,” Census 2000 Informational
Memorandum No. 89, January 2, 2001; “Program Master Plan: Census 2000 Update/Enumerate,” Census 2000
Informational Memorandum No. 79, November 9, 2000; Robin A. Pennington, “Evaluation of the Update/Leave
Operation,” Census 2000 Evaluation No. F.10. June 6, 2003; Miriam Rosenthal, “Update/Enumerate,” Census
2000 Evaluation No. F.12. December 10, 2002.

>3 U.S. Census Bureau, Census 2000 Informational Memorandum No. 88, “Program Master Plan: Census
2000 Urban Update/Leave,” January 2, 2001; Mriram Rosenthal, “Urban Update/Leave,” Census 2000 Evalua-
tion F. 11, October 3, 2002.
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List/Enumerate (L/E)

This enumeration of the population took place in the most sparsely settled areas of the nation,
where the Census Bureau decided that it would be more effective to have enumerators take the
census in the traditional manner than to use the mail and follow-up methods used elsewhere. L/E
took place March to April of 2000, except in Alaska, where it began on January 20 to try to com-
plete enumeration before the spring thaw made travel to some 27,000 housing units difficult. As
the enumerators completed census questionnaires by conducting face-to-face interviews at the
housing units in their assigned blocks, they also recorded addresses and related information for
each living quarters, assigned map spots and numbers, and updated the information shown on
census block maps. This operation took place in all or part of 204 U.S. counties, adding more than
419,000 addresses to the MAF (0.4 percent of the nation’s HUs), including the 27,000 in “Remote
Alaska.” The more than 125,000 housing units in American Samoa, Guam, the Northern Mariana
Islands, and the Virgin Islands also were enumerated by the list-and-enumerate method. The NPC
keyed the addresses and map spot numbers for stateside areas into a MAFUF from late June
through late July 2000 and digitized map revisions and the locations of map spots and numbers
into the TIGER® database from early August through late September. Although it digitized the map
information for the Island Areas from mid-October through early November 2000 and began key-
ing the address register information on November 8, the NPC did not complete the latter opera-
tion until July 12, 2001.54

Redelivery of Undeliverable Questionnaires (UAA Redistribution Operation)

The Census Bureau anticipated from previous experience that local post offices would return an
estimated 12 million mailout/mailback (MO/MB) census questionnaires because, for various rea-
sons, they did not deliver mail to the specified addresses. The two major reasons were that a local
post office could not match an address to a carrier route or that the address was not recognized
by a letter carrier. The USPS and the Census Bureau referred to these as being undeliverable as
addressed, or UAAs.55 The agency wanted to know where it would be most effective to have enu-
merators try to redeliver these questionnaire packages, because doing so would be likely to both
improve the mailback rate and reduce the workload for the nonresponse follow-up operation.
Therefore, in order to prepare staffing plans for this questionnaire delivery operation, the Field
Division (FLD) needed to know where the DMAF was likely to contain concentrations of addresses
that local post offices might find were not deliverable.

To identify the potential locations of concentrations of UAAs, GEO, in August 1999, extracted a
subset of the DMAF-eligible addresses from the MAF. These were addresses coded to TEAs 1 and 6
that did not have a ZIP+4 code because the GEO was not able to match them to the ZIP+4 file of
approximately September 1998. GEO sent a tape of these approximately 3.5 million addresses to
the USPS, which used its Address Element Correction matching software to check them against its
most current records. The Decennial Statistical Studies Division (DSSD) analyzed the flags that the
USPS match had assigned to the addresses in the file, which identified fewer than 2 million
unmatched addresses. DSSD supplemented this information with other data, including the 1990
census rates of vacant HUs in selected counties, the number of HUs in ZIP Codes that only had
post office box delivery, and ZIP Codes in which substantial numbers of Local Update of Census
Addresses (LUCA)—added addresses had not been found during LUCA Field Verification or block
canvassing. DSSD then summarized the addresses by ZIP Code so that FLD staff at headquarters,
the RCCs, and the affected LCOs could estimate in which ZIP Codes (and the related LCOs) large
numbers of HU addresses might be UAAs. ZIP Codes that crossed an LCO boundary were assigned
to a single LCO. That LCO attempted to deliver a questionnaire to every assigned address, regard-
less of whether the address was located within it.

>4 U.S. Census Bureau, “Program Master Plan: Census 2000 List/Enumerate Program Master Plan,” Census
2000 Informational Memorandum No. 46, March 2, 2000; U.S. Census Bureau, “Program Master Plan: Census
2000 Remote Alaska,” March 8, 2000; Frank A. Vitrano, Robin A. Pennington, and James B. Treat, Address List
Development in Census 2000, Topic Report No. 8, TR-8 (Washington, DC: U.S. Census Bureau, 2004),
pp. 14-15.

35 Prior to Census 2000, the Census Bureau referred to them as postmaster returns (PMRs).
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The USPS instructed its local post offices to send all UAAs for the selected ZIP Codes to a central
facility (a USPS Processing and Distribution Center/Facility [PDC]) for their area, rather than to the
NPC’s Jeffersonville, IN, return address on the envelope. The RCCs designated one LCO in a
MO/MB area to serve as the “lead” LCO, to perform the pickup from the PDC and coordinate

the distribution of the questionnaires to the other LCOs. On March 18, 2000, staff of the lead
LCOs picked up almost 4.2 million UAAs—fewer than the 6 million the Census Bureau had
anticipated—from 70 USPS facilities for the targeted ZIP Codes from selected PDCs. (All other
UAAs, including those received after March 18, were forwarded by the PDCs to the NPC, which
recorded the fact that they were UAAs.) After the UAAs were checked in by the LCOs, the UAA
redistribution operation took place from March 25 through April 7. The LCOs delivered approxi-
mately 1.7 million UAA questionnaires and sent more than 2.4 million unsuccessful and
unattempted UAAs to the NPC, which recorded the fact that Census Bureau staff could/did not
deliver them. During this operation, the enumerator was to complete a form for each address,
indicating “successful” or “unsuccessful” and, if the latter, the reason. Most of the unattempted
cases were in scattered ZIP Codes that did not have a significant percentage of UAAs in relation to
the size of the total mailout; FLD decided that it was not cost-effective to try to find these
addresses via this operation. FLD also did not attempt to deliver UAAs in a ZIP Code if at least

25 percent of the UAA unattempted-to-deliver addresses had been previously flagged in the DMAF
as “not found” during both block canvassing and LUCA Field Verification, nor if there were at least
500 such “double killed” addresses in a ZIP Code. All addresses for which the Census Bureau did
not attempt to deliver UAAs (other than the double kills) eventually would be covered by subse-
quent operations.>6

P.O. Box-Only Addresses in TEA 1

For several areas in TEA 1, the local post offices informed the Census Bureau that they could not
deliver questionnaires to the specified city-style addresses for some pockets of housing because
all the residents received their mail at post office boxes. Also, complaints were received from
people in such areas who reported that they had not received questionnaires. These areas had
been included inside the blue line even though their residents received mail only at post office
boxes because they represented small pockets of such housing within the blue line, or areas that
the RCCs had expected to be changed to city-style mail delivery by Census Day, or areas that the
RCCs inadvertently had included inside the blue line even though the city-style addresses were
not used for mail delivery. A related problem was that the Census Bureau had not updated the
addresses in these areas since block canvassing because new non-city-style addresses would not
have been provided by the DSF nor by participants in the New Construction program. Some of
these areas had been identified by the RCCs in time to be included with the UAA redistribution
operation (see previous section) or the nonresponse follow-up operation (see next section), but
others required the agency to take a number of steps.

The RCCs informed GEO about blocks that they knew were affected by this problem and had not
been included in the UAA redelivery. In mid-April 2000, GEO matched information for post office
box-only ZIP Codes (outside of multi-ZIP Code places) against its records for blocks that contained
such ZIP Codes in TEA 1. The result was more than 6,000 blocks in 935 ZIP Codes in more than
300 counties. To reduce the workload to a manageable size, ZIP Codes with fewer than three
blocks were dropped from potential inclusion in a catch-up program. In the remaining counties,
GEO printed out the blocks and their addresses for 50 geographic entities; they contained 1,608
blocks, with the smallest number of blocks in a geographic entity being 11. After the nonresponse
follow-up operation, but before the coverage improvement follow-up (CIFU) operation (see the
“Coverage Improvement Follow-up” section), the LCOs verified and updated the addresses in
these blocks via a “windshield check” (LCO staff checked addresses by looking for new housing
units while doing a drive-by canvass of each specified block). GEO matched these addresses
against the MAF to be sure they had not been included via some other census operation.
Addresses not accounted for were included in CIFU.

56 Susan M. Miskura to John H. Thompson,“Undeliverable As Addressed (UAA) Redistribution Operation,”
Census 2000 Decision Memorandum No. 99, February 17, 2000; U.S. Census Bureau, “Program Master Plan:
Census 2000 UAA Redistribution,” Census Informational Memorandum No. 61, rev. 1, October 6, 2000.
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Nonresponse Follow-Up (NRFU)

This Census 2000 operation was designed to enumerate, by visits, any HU for which the Census
Bureau did not have a completed questionnaire in MO/MB and U/L (including urban update leave
(UU/L) areas by April 11, 2000. This operation attempted to ensure a response for each occupied
HU and, in MO/MB areas, to create a response for each vacant HU. It also verified the status of
addresses identified as vacant, duplicate, nonexistent, or nonresidential during NRFU. UAA
addresses that were not found during or included in the UAA redelivery operation were searched
for, and those UAA addresses that really represented HUs were enumerated. Although it was not
the primary goal of NRFU, enumerators could add and enumerate HUs if they discovered missing
ones that existed on Census Day. The Census Bureau also conducted ad hoc “windshield surveys”
when whole areas seemed to be missing from the address list or the mailout; these took place
from April 27 through June 26, 2000.

NRFU involved some 42,373,000 addresses, or 35.6 percent of the eligible workload (number of
HUs to which questionnaires were delivered by USPS or census personnel). Before delivering the
addresses to be used for NRFU, GEO provided a test state (Vermont) to the Decennial Systems and
Contracts Management Office (DSCMO) to ensure that all NRFU processes and products were as
expected. Addresses deleted or classified as vacant for the first time during NRFU were rechecked
during CIFU before the Census Bureau accepted this information. NRFU added some 689,000
addresses to the MAF and DMAF: almost 467,000 inside the blue line and more than 222,000 out-
side. While GEO could have the computer check the city-style addresses for possible duplication,
that could not safely be done for the non-city-style addresses. GEO originally had not planned to
enter the non-city-style addresses to the MAF—rather, GEO would retain them temporarily in a
separate MAFUF—in order to avoid possible duplication. However, the small number of non-city-
style addresses indicated that the enumerators had checked their maps before adding the
addresses and map spots, and therefore had followed proper procedures. The Census Bureau
decided to accept the validity of the addresses and map spot information and added these
addresses to its address files. This avoided the time-consuming special processing that would oth-
erwise have been involved. However, NRFU also deleted more than 6 million addresses, including
more than 4,850,000 in MO/MB areas—primarily due to duplicated addresses, but also to ques-
tionnaires with no addresses or incomplete ones. It should be noted that both the added and
deleted numbers are exaggerated because to move an HU from one block to another on the
address list required a delete-and-add action, and addresses added during the U/L operation may
have been re-added by the NRFU enumerators because they could not be recorded in time to
appear in the address registers—but no better numbers are available.

In MO/MB areas, the LCOs provided new maps for the NRFU operation. These maps incorporated
changes made for roads and streets during previous operations. In U/L areas, the agency provided
enumerators with photocopies of the maps used during the U/L operation. The enumerators were
instructed to revise the maps if they found omissions or errors, including additions and deletions
to the map spots and numbers. However, this information was not added to the TIGER® database
until after the maps and tabulation block numbers had been finalized for Census 2000.57

Residual NRFU (R-NRFU)

Subsequent to NRFU, the Census Bureau undertook a residual operation—known as R-NRFU—to
enumerate NRFU cases that did not have a record of data capture in the data capture centers
(DCCs) and that were not included in the CIFU operation. The bulk of these cases consisted of
questionnaires that “disappeared” before being processed by the appropriate DCC, and therefore
the residents at the specified addresses—typically no more than several hundred in any LCO—had
to be reenumerated. However, the enumerator could find that an address did not qualify for inclu-
sion in the census—the address was nonresidential, nonexistent, etc., on April 1—or was incor-
rect, which would be duly recorded and eventually result in correction of the MAF. Unlike with

57 U.S. Census Bureau, “Program Master Plan: Census 2000 Nonresponse Follow-up,” Census 2000 Informa-
tional Memorandum No. 26, rev. 1, May 7, 2001; Frank A. Vitrano, Robin A. Pennington, and James B. Treat,
Address List Development in Census 2000, Topic Report No. 8, TR-8 (Washington, DC: U.S. Census Bureau,
2004), pp. 15-16; Darlene A. Moul, “Nonresponse Follow-up for Census 2000,” Census 2000 Evaluation
No. H.5., July 25, 2002.
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NRFU, the enumerators were not allowed to add housing units. The NRFU AAs were re-used for
R-NRFU, but typically an AA contained only a few addresses. An FA consisted of several AAs, so an
enumerator’s workload contained 20-30 HUs. R-NRFU used the same maps as NRFU. The operation
visited 121,792 addresses in three waves from mid-July through mid-September 2000, approxi-
mating the timing of the CIFU waves (see below).58

Field Follow-Up (FFU)

This operation was similar to—but not the same as—NRFU for areas where the Census Bureau
directly enumerated the population; that is, list/enumerate (L/E) areas (except “Remote Alaska”)
and update/enumerate (U/E) areas. The FFU operation took place from mid-May through early July
2000. Using the map spots and numbers on the original L/E and U/E maps as a guide, FFU enu-
merators visited addresses on a specially prepared list. The original enumerators in both areas
had classified these as vacant and, in U/E areas, the list included deleted addresses as well. The
goal was to verify that the original enumerators had recorded the information correctly or to enu-
merate the housing units. FFU enumerators also completed long-form questionnaires in areas for
which the Census Bureau did not obtain the appropriate number of such questionnaires, resolved
questionnaires with inconsistent and/or missing entries, and reenumerated HUs for which the
agency did not have completed questionnaires. The same AAs as in the R-NRFU were used, with
the LCOs combining AAs into FAs containing about 20 housing units. FFU enumerators were
allowed to add missed housing units and to correct and update the block maps if necessary. Ulti-
mately, in addition to improving the enumeration, this operation served to correct addresses in
the DMAF and MAF, although the information was not added to the TIGER® database until after the
maps and block numbers had been finalized for Census 2000. FFU did not add new addresses,
though it confirmed addresses that should be deleted, and it restored addresses that should not
have been deleted; indeed, no addresses had yet been removed from the DMAF or MAF.5°

Coverage Improvement Follow-Up (CIFU)

The goal of this procedure was to have enumerators visit housing units with newly obtained
addresses and to resolve conflicting information about the existence of specific addresses,
thereby improving the completeness of the census. Additional “windshield surveys,” like those in
NRFU, were done to try to identify missed areas. CIFU was carried out by the LCOs in three waves,
beginning 3 weeks after they finished the NRFU operation; that is, from late June through mid-
September 2000. The end of CIFU was the last date that living quarters could be added to the cen-
sus results. As part of the Census Bureau’s efforts to follow up on every possible residential
address, LCO enumerators visited and, if appropriate, enumerated or corrected the records for
about 8,854,300 HUs including:

= Addresses obtained for MO/MB areas after it was too late to hand-address and send a
questionnaire—but first GEO had to ensure that the addresses had not been accounted for in
the MAF as the result of some other operation. Many of these addresses from the February
2000 DSF were provided by government officials for the New Construction program, but were
geocoded late via the Master Address File Geocoding Office Resolution (MAFGOR) and targeted
map update (TMU) operations, and included all nonmatched geocoded addresses from the April
2000 DSF. CIFU also included addresses added from the LUCA appeals process too late to be
included in the U/L universe, and so not added by the U/L enumerators. These addresses there-
fore may not have had questionnaires delivered to them.

= Addresses deleted or identified as vacant for the first time during the NRFU operation in both
MO/MB and U/L (including UU/L) areas, except those that had been classified by enumerators
as “seasonal, recreational, or occasional use units or, in MO/MB areas, for which the USPS
returned an undeliverable questionnaire. Vacant units comprised 44.4 percent of the CIFU work-
load, and deleted units, 29.4 percent.

>8 Fred R. Borsa and Christine L. Hough, Data Collection in Census 2000, Census 2000 Topic Report No. 13
(Washington, DC: U.S. Census Bureau, 2004), pp. 17-24.

59 U.S. Census Bureau, “Program Master Plan: Census 2000 List/Enumerate Program Master Plan,” Census
2000 Informational Memorandum No. 46, March 2, 2000, pp. 19-20; Fred R. Borsa and Christine L. Hough,
Data Collection in Census 2000, Census 2000 Topic Report No. 13 (Washington, DC: U.S. Census Bureau,
2004), p. 17.
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The CIFU operation, which re-used the maps used for NRFU and R-NRFU, also involved a visit to
every housing unit in MO/MB and U/L (including UU/L) areas for which the Census Bureau did not
have a completed questionnaire—especially U/L addresses that were added by enumerators too
late to be included in NRFU and MO/MB addresses that the USPS returned as undeliverable—as
well as addresses with selected other problems associated with their questionnaires. Before deliv-
ering the addresses to be used for CIFU, the GEO provided a test state—again, it was Vermont—to
the DSCMO to ensure that all processes and products were as expected. Enumerators were
assigned NRFU AAs and census tracts, which, if necessary, were grouped into FAs of 40 to 50
housing units—a sufficient workload to complete an FA in a week. An enumerator was given at
least three FAs for the 3-week duration of CIFU. Originally, the LCOs were instructed to send the
completed CIFU maps to the NPC; a mid-July 2000 revision instead required that the LCOs retain
the maps for use in the next operation.

CIFU added 10,465 housing units and deleted almost 2,628,000. Updates to street features and
addresses found during CIFU were added to the TIGER® database and the MAF after maps and
block numbers had been finalized for Census 2000.6°

Be Counted and Telephone Questionnaire Assistance (TQA)

In areas that tended to be undercounted, the Census Bureau placed “Be Counted” census question-
naires at thousands of sites (businesses, churches, community centers, etc.) where anyone who
believed he or she was not counted could pick one up, complete it, and send it to the agency;
these forms contained the 100 percent questions only. This operation took place in ALL areas cov-
ered by Census 2000—it was not limited to MO/MB areas.

When a person called a toll-free telephone center to report that the person or the household had

not received a questionnaire or was not enumerated, the NPC labeled and mailed a questionnaire
if the person provided a mailing address. If a non-city-style address was provided, the telephone
operator asked the caller for a location description. However, some people offered to answer the
census questions by telephone and include the address or location description. This was referred
to as the Telephone Questionnaire Assistance (TQA) operation.

The addresses acquired through both of these operations were part of the “non-ID questionnaire”
process. Those that did not match an address recorded in the MAF were sent to the appropriate
LCO for field verification, while duplicate records were rejected. To ensure that unmatched and
duplicate addresses (and their related questionnaires) were valid, these addresses were flagged
uniquely in the MAF and on a special set of address listing pages that contained all known resi-
dential addresses in the blocks in which the agency expected to find the added addresses. In addi-
tion to verifying the BC/TQA addresses, this operation also checked on addresses for which the
Census Bureau received a mail return even though the address had already been deleted and con-
firmed as a valid deletion by two previous operations (for instance, both block canvassing and
LUCA 1998 Field Verification had failed to find the address). There were approximately 311,000
such addresses. With appropriate maps and lists in hand, listers working out of the LCOs tried to
find each assigned address. A lister’s job was to ensure that each address really existed on the
ground, represented a real residence, and did not duplicate an address already in the file by
another name (e.g., an apartment complex name vs. the complex’s street address). The lister
entered an appropriate action code on the listing page to report what was found for each address.
The LCOs keyed the action codes into the Census 2000 control system, and the Technology
Management Office (TMO) transmitted a file with this information to DSCMO, which flagged any
addresses to be deleted into a MAFUF that was sent to the GEO to update the MAF.

In MO/MB areas, the listers used the set of maps previously used for U/L and NRFU, rather than a
new set of maps. However, for blocks in U/E and L/E areas that had an address involved (or likely
to be involved) in this operation, the LCOs had to reprint the enumeration maps. In U/L, U/E, and

60 |.S. Census Bureau, “Program Master Plan: Coverage Improvement Program,” Census 2000 Informational
Memorandum No. 81, November 17, 2000; John R. Clark and Darlene A. Moul, Coverage Improvement in
Census 2000 Enumeration, Census 2000 Topic Report No. TR-10 (Washington, DC: U.S. Census Bureau, 2004),
pp. 11-13; Frank A. Vitrano, Robin A Pennington, and James B. Treat, Address List Development in Census
2000, Census 2000 Topic Report No. 8, TR-8 (Washington, DC: U.S. Census Bureau, 2004), pp. 16-17.
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L/E areas, a lister found an assigned address and it represented a housing unit that did not
already appear in the MAF, the lister added a map spot and a preassigned map-spot number to the
appropriate block map; these numbers had been printed with the addresses on each set of
address listing pages. Listers also were instructed to update the streets/roads and associated
names on the maps.

This operation was called Be Counted/TQA Field Verification (BC/TQA FV). The LCOs re-used the
maps that had been used for NRFU and CIFU in mail census areas, and in L/E and U/E areas,
printed another copy of the pre-enumeration AA locator, AA maps, and block maps that covered
the probable location of the addresses to be verified. AAs consisted of individual blocks, com-
bined so an FA contained about 33 addresses, or about 3 days’ work for a lister. Including the
non-ID questionnaire operation, an estimated 900,000 addresses were assigned to 410,000 AAs.
This operation was carried out from July 31 through August 19, 2000, in the same three waves as
CIFU. After elimination of unacceptable addresses and those already in the MAF, the Be Counted
operation added 58,380 addresses and the TQA program added 53,712.6!

Household and Address Field Verification (HA FV), or Invalid Return Detection (IRD)

The goal of this operation was similar to BC/TQA FV: to verify, in the same time frame and using
the same types of maps, the validity of selected addresses in MO/MB, UU/L, and U/L areas. But
unlike BC/TQA FV, it required verification of the name(s) reported on the questionnaires for
selected addresses, especially duplicate addresses. Thus, the goal was to check not only whether
addresses represented valid housing units, but also whether the names reported were for real
people. It was to take place at the same time as the BC/TQA FV operation. However, when the
Census Bureau determined there was no significant clustering of Be Counted forms in any single
LCO, it decided to drop this operation and let the BC/TQA FV operation find any problem situa-
tions. GEO calculated whether “clustering” occurred, based on a specified ratio of Be Counted
forms received to the total number of addresses in a specified area.

Questionnaires Without a MAF Identification

Addresses contained in the MAF were labeled with unique, preassigned MAF identification (MAFID)
numbers. Some census operations resulted in questionnaires that did not have a MAFID; that is,
questionnaires generated by respondents rather than the Census Bureau, and therefore unlabeled.
The agency referred to these as “nonidentification Master Address File (non-MAFID) question-
naires.” They were initiated by respondents via the Be Counted and Telephone Questionnaire
Assistance operations and by travelers and people with multiple residences who reported that
they had a “usual home elsewhere.” The identification of a home address on a military or maritime
questionnaire or on a questionnaire used by a person at a service-based facility (primarily soup
kitchens, shelters for the homeless, and selected nonsheltered outdoor locations) or group quar-
ters also created a non-MAFID questionnaire. Addresses for in-movers were also to be included,
but were not available in time. The data capture operation assigned a “Customer ID”"—a number
that served as a temporary identifier—to these questionnaires.

GEO attempted to match address information on each non-MAFID questionnaire against the MAF
to determine whether the address was already in the file. Questionnaires that did not have city-
style addresses were matched to a subset of the MAF that contained only addresses in blocks
coded to TEA 2, 5, or 9. If a match was successful, the questionnaire was assigned the same
MAFID; GEO also recorded the Customer ID in the MAF. GEO also tried to use the TIGER® database

61 U.S. Census Bureau, “Program Master Plan: Census 2000 Questionnaire Assistance Centers/Be Counted
Program,” Census 2000 Informational Memorandum No. 103, May 1, 2001; U.S. Census Bureau, “Program
Master Plan: Census 2000 Telephone Questionnaire Assistance Program,” Census 2000 Informational Memo-
randum No. 111; U.S. Census Bureau, “Assessment Report: Census 2000 Telephone Questionnaire Assistance
(TQA),” Census 2000 Informational Memorandum No. 144, September 13, 2004; Frank A. Vitrano, Robin A.
Pennington, and James B. Treat, Address List Development in Census 2000, Census 2000 Topic Report No. 8,
TR-8 (Washington, DC: U.S. Census Bureau, 2004), pp. 17-19; Jon R. Clark and Darlene A. Moul, Coverage
Improvement in Census 2000 Enumeration, Census 2000 Topic Report No. 10, TR-10 (Washington, DC:

U.S. Census Bureau, 2004), pp. 9-10; Fred R. Borsa and Christine L. Hough, Data Collection in Census 2000,
Census 2000 Topic Report No. 13, TR-13 (Washington, DC: U.S. Census Bureau, 2004), pp. 12-14.
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to assign a county code and collection block number to the address information, regardless of
whether the address match was successful; that is, the address might fit into an address range
that was already recorded in TIGER. In the case of a Be Counted questionnaire on which the
respondent provided no address for a “usual home,” GEO attempted to geocode the questionnaire
by using the geographic information—place/county/state/ZIP Code—the respondent entered on
the form. Because of the unusual city-style addresses encountered in Puerto Rico, GEO contracted
with a company called Seek Data to match and attempt to geocode the 935 non-MAFID question-
naires for that area; Spanish-speaking clerks in the NPC contacted respondents whose question-
naires required telephone follow-up.

Next, clerks at the NPC reviewed unmatched addresses—about 26 percent of the non-MAFID
questionnaires—of questionnaires that had been filled out improperly, or that had scanning or
keying problems and other obvious errors. They also searched a commercial database to see if an
address could be corrected or if the county had been misidentified. If a questionnaire included a
telephone number, or a phone number could be found for the address in a commercial database,
the NPC called the housing unit to try to obtain the needed information. Finally, the NPC used spe-
cial software—the Interactive Matching and Geocoding System—that allowed a clerk first to
retrieve each unmatched address and, after resolution and correction of that record, to check
against the MAF and TIGER databases to see if the change had resolved the problem. If a
respondent-initiated, non-MAFID questionnaire was received for a new address that could be geo-
coded FLD staff checked the address on the ground to ensure that a living quarters really existed.
This was done as part of the BC/TQA field verification. After update of the MAF and TIGER data-
bases, GEO rematched the corrected and added addresses to the TIGER database for assignment
of geocodes. GEO then provided DSCMO with a MAF extract from which to update the DMAF.
DSCMO determined whether people on questionnaires with matched addresses needed to be
added to those housing units.

Separate non-MAFID problems involved questionnaires on which enumerators had failed to place a
prenumbered label (a Processing ID number, which served as a temporary MAFID), the label had
fallen off, the number wasn’t transcribed in the address register, or the number was miskeyed.
This could occur for HUs enumerated during the L/E operation and for HUs added during the U/L,
U/E, GQs, NRFU, and CIFU operations. For NRFU and CIFU non-ID cases, GEO simply added non-
matched addresses and their Customer ID numbers to the MAF; if an address matched the MAF,
the Processing ID number was added to the MAF record. For the other census operations, because
the NPC had keyed these addresses into the MAF from the address registers, most of the
addresses on the non-MAFID questionnaires could be matched and, if necessary, the Processing or
Customer ID number was added to the MAF. If non-MAFID questionnaires could no be matched,
GEO tried to use the map-spot number and related information to find the address. If that did not
find the address, GEO added the unmatched address and Customer ID number to the MAF.

The operation started on April 3, 2000, and continued on a flow basis through September 6. GEO
had to deliver a MAF extract of all processed records to DSCMO by the end of June so that the
field verification could begin in late July; as noted earlier, the field check continued through mid-
August. DSCMO delivered the last non-MAFID file to GEO on July 31. Eventually, GEO provided
DSCMO with an outcome code for every non-MAFID address it had delivered. Any non-MAFID
addresses that were found not to exist or whose existence could not be determined were dropped
from the census and flagged in the MAF. However, any persons whose address matched one
already in the MAF was added by DSCMO to the rosters of verified living quarters until the August
cutoff. DSCMO subsequently delivered a file with the field verification results to GEO which
flagged its records to reflect that information. The NPC digitized the map spots added by the field
work to the TIGER database mid-2001.62

62 Megan C. Ruhnke, “An Assessment of Addresses on the Master Address File ‘Missing’ in the Census or
Geocoded to the Wrong Collection Block,” Census 2000 Evaluation No. F.15. August 19, 2003; Karen Medina,
“Assessment Report: Census 2000 Processing (Including BCF/TQA Field Verification),” Census 2000 Informa-
tional Memorandum No. 141, September 25, 2003.
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Elimination of Duplicate Housing Units

Because several sources and methods were used to update the address list for Census 2000, the
MAF was susceptible to having multiple records for the same living quarters—generally two (or
more) addresses assigned to the same housing unit. (This did not involve duplicates found for
non-MAFID questionnaires.) Although apparent exact duplicates were identified and subjected to a
review and, if appropriate, deletion of one of the entries, and various field operations sought to
pinpoint other duplications, these steps were not always effective in producing the desired
results. The effectiveness of field work was subject to the abilities of individual members of the
field staff to perform the required operation in a specific area within a fixed time frame; however,
all operations were subject to a quality assurance check and a clerical review of the collected and
annotated information. Because the goal of the Census Bureau was to have as complete an
address list as possible, conservative rules for identifying probable duplication tended to retain
addresses even when there were indications that they could be duplicates.

The Census Bureau compared independent estimates of housing unit counts to the counts in the
DMAF in July 1999 and January 2000 and found that field operations had reduced an independent
estimate of duplicate housing units from 6.8 percent to 3.2 percent. Agency staff identified spe-
cific counties where differences were relatively large. During the week of June 18, 2000, field staff
visited targeted collection blocks in three large cities: New York, Baltimore, and Chicago. Thirteen
percent of the addresses they found either were duplicates or did not exist, which confirmed the
assumption that the address file contained overcoverage. While the NRFU and CIFU operations
might uncover addresses that were duplicates if a reply was obtained from only one—or
neither—of the duplicates, they would not catch residents that had returned more than one ques-
tionnaire. Therefore, the Census Bureau instituted an automated process that would identify prob-
able duplicate housing units. GEO and DSCMO developed algorithms to identify addresses that
were likely to be duplicates, based on address matching, followed by person matching, followed
by personal characteristics matching. (For addresses with more than two duplicated entries, the
several pairs were treated as separate duplicate combinations that required matching.) After
applying various criteria to the 4,688,442 possibly duplicate records, 2,411,743 MAFIDs were
flagged for potential deletion. This included 1,617 duplicates found by the block
splits/misallocation field work while the automated process was proceeding. However, additional
reviews identified many cases that probably were not duplicates, such as households that had
moved and instances of questionnaire misdelivery in multiunit buildings. As a result, during
November to early December 2000, the Census Bureau reinstated 1,019,057 records, so that the
final combined file of duplicate MAFIDs deleted from the hundred percent census unedited file
was 1,392,686; deletion from that file avoided double-counting data for 1,352,193 occupied and
40,493 vacant housing units. All deleted addresses were retained with a special flag in the MAF.63

Addresses Changed During Enumeration

For some operations—U/L, U/E, NRFU, and CIFU—respondents or enumerators changed the pre-
printed addresses on a relatively few questionnaires. At the behest of GEO the questionnaire con-
tained a section where an address correction could be recorded. Perhaps an area’s addresses had
been changed to city-style in the 15 to 20 months since address listing had taken place, perhaps a
lister had recorded an E-911 address as a mailing address, etc. The Census Bureau wanted to cap-
ture the corrected addresses, and so the address changes on such questionnaires were picked up
during the processing operation and reported to DSCMO. GEO tried first to match a new address
to see if it was already in the MAF and second to match the MAFID to identify a changed address if
it could not perform the match. The former may have identified a potential duplicate address, in
which case DSCMO performed an automated check of the household roster to see whether it was
indeed a duplicate; if so, one of the questionnaires would be deleted from the census. When GEO
was informed about an updated address, it recorded that address in the MAF; however, the old
address was retained, with a flag to identify it as a superseded record.

3 Jon R. Clark and Darlene A. Moul, Coverage Improvement in Census 2000 Enumeration, Census 2000
Topic Report No. 10, TR-10, (Washington, DC: U.S. Census Bureau, 2004), pp. 14-15.
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Accuracy and Coverage Evaluation (A.C.E.)

The purpose of this operation was to determine how well the Census Bureau counted people and
housing units. The A.C.E. program is described in Chapter 10, “Testing, Experimentation, Evalua-
tion, and Coverage Measurement Programs.”

QUESTIONNAIRE PRINTING AND MAILING

Nearly 400 million questionnaires, envelopes, and related materials were printed for use in
Census 2000.64 Census Bureau research conducted between 1992 and 1996 demonstrated that a
redesigned, simplified questionnaire, combined with multiple mail contacts with respondents,
could significantly improve mail response (see Chapter 2, “Planning the Census”). The simplest
and least expensive method of counting household members was by employing user-friendly
mailout/mailback (MO/MB) questionnaires. These MO/MB questionnaires were at the heart of cen-
sus data collection. Their development, production, addressing, assembly, and distribution
absorbed the bulk of the personnel and financial resources devoted to public-use forms. More
than three dozen private sector contractors produced and addressed these questionnaires (as well
as advance letters, envelopes, reminder cards, and related materials) following a competitive bid-
ding process administered by the Government Printing Office (GPO).

Following substantial testing and analysis, the Census Bureau decided to use optical scanning and
optical mark recognition (OMR) and optical character recognition (OCR) software to capture most
of the data collected in Census 2000. The decision to adopt this technology, together with a hiring
freeze in the early 1990s that inhibited the recruitment of specialized engineering personnel and
with general encouragement to outsource operations that were not inherently governmental, led
the Census Bureau to open competitive bidding for the design and equipping of data capture cen-
ters and the staffing, training, and management of those centers. These contracts were awarded
to Lockheed Martin Mission Systems and TRW, Inc. respectively.6s

Advances in information technology and systems reduced the cost and logistical requirements
associated with processing hundreds of millions of Census 2000 questionnaires, but also
increased the technical complexity involved in the design and printing processes. Together with
partners from GPO and the Rochester Institute of Technology Research Center (RITRC), Census
Bureau staff developed specifications for the questionnaires and related public-use forms. The
quality assurance program for this phase of the census included on-site inspections and required
the selection and testing of samples by Census Bureau officials, GPO staff, and contractor
personnel.

Questionnaire Design and Development

The content development process is described in Chapter 2, “Planning the Census”, and the indi-
vidual questions, as well as the coding and editing to which the responses were subjected, are
reviewed in Chapter 3 “Population and Housing Questions.”

Beginning in 1995, the Census Bureau recognized that the design of the questionnaire might have
to be modified to meet the requirements of the new data capture technology (referred to as DCS
2000). During 1995 and 1996, the Census Bureau’s Technical Services Division®® began to develop
initial specifications for the not-yet-awarded OCR and OMR hardware and software. These
included such characteristics as the outside and inside dimensions of the write-in response boxes,
a document integrity bar code (used to identify all pages of a form), and a series of icons that
helped the respondent navigate through the questionnaire. Research on a respondent-friendly

64 U.S. Census Bureau, Census 2000 Informational Memorandum No. 60, “Census 2000 Questionnaire
Printing, Addressing, Assembly, and Distribution Program Master Plan,” June 7, 2000, Attachment J, “Stateside
Questionnaire Printing.”

65 For a description of the data capture system used for Census 2000 and of data capture center opera-
tions, see Chapter 6, “Data Capture and Processing.”

66 Disbanded in the fall of 1996.
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questionnaire also suggested that the form incorporate color as well as black print. Any text or
graphics that could obscure meaningful data in the image, including lines and color used to distin-
guish write-in fields, had to drop out, or disappear, during scanning.6?

The Census Bureau developed and finalized the necessary specifications by August 1998, when
they were delivered to GPO. Specifications could not be completed before then because, in addi-
tion to uncertainties about the questionnaire, the Census Bureau did not contract with Lockheed
Martin Mission Systems for the optical scanning and OCR hardware and software until March
1997. At least some of the specifications of census questionnaires could not be finalized until the
hardware and software that were to process them had been selected and tested.

That neither the layout, specifications, nor the content of the Census 2000 questionnaire had
been fully determined when the agency began to search for suitable printing contractors was a
challenge, but not an insurmountable one. The Census Bureau and GPO invited printing contrac-
tors to a vendors conference on October 21, 1996, for a briefing on the Census Bureau’s printing,
binding, and distribution needs for Census 2000. Representatives of at least 29 companies
attended the conference. Census Bureau staff presented an overview of Census 2000 printing and
mailing requirements, including the types and estimated quantities of forms to be printed, and
procurement and delivery dates for mailing packages and other printed material. Presenters also
reviewed the quality assurance program that contractors would be expected to implement and
went over the planned systems for document integrity and data processing. Representatives of
both agencies described the technical requirements of the census mailing packages and other
forms and distributed four forms packages for evaluation. Attendees were asked for their views
on ways of correcting any design features that might increase cost or reduce bidding competition.
Attendees were also asked to respond to a questionnaire describing their firms approach to a
number of technical issues such as printing, addressing, assembling, and distributing more than
100 million census forms.68

During 1997 and 1998, Census Bureau staff learned that the new data capture system could not
be modified to capture information from virtually any type of form. While the agency would have
benefitted from having a comprehensive set of technical requirements for data capture and pro-
cessing before the census dress rehearsal (conducted in the spring of 1998), such a listing was
not available until the late summer of 1998. Analysis of the data capture and processing systems
used in the dress rehearsal led to major changes on all forms planned for electronic data capture.
These modifications included the need for document integrity on the short form, Be Counted
form, and similar forms; consistent OCR answer fields for similar questions across all form types;
and wider margins to allow for staple removal. In addition, the Census Bureau’s decision, follow-
ing the dress rehearsal, to adopt a six-person questionnaire meant that the additional text had to
fit into the same boundaries as the five-person form without sacrificing user friendliness or tech-
nical requirements. Finally, the complexity of the printing contracts, including the need to print
prior-to-production samples for testing, meant that print contracts had to be awarded up to

15 months prior to the start of major census operations.6®

To compile a comprehensive list of technical requirements and assure that they were communi-
cated to, and understood by, contractors and staff from the Census Bureau and other government
organizations, the agency formed the Technical Specification Contract Integration Team (TSCIT) in
July 1997, which consisted of representatives from the following:

= Government Printing Office (GPO), which provided expertise about paper and ink specifications
and the management of printing contracts.

67 U.S. Census Bureau, “Forms Management Procedure, Optical Character Recognition: Technical Specifica-
tions for Design,” July 29, 1996; Broderick E. Oliver, “Profile of the Census 2000 Printing Quality Program,”
DSSD Census 2000 Procedures and Operations Memorandum Series No. KK-F-06, September 2001, p. 6.

68 Government Printing Office and Census Bureau Conference on Printing and Delivery of Census 2000
Census Forms, “Agenda,” “Estimated Quantities of Printed Materials and Schedule,” “Census 2000 Quality
System,” “Document Integrity,” and memorandum to attendees at the Census 2000 printing vendors’ confer-
ence, October 10, 1996; U.S. Census Bureau, “Forms Design and Printing Lessons Learned for Census 2000,”
Census 2000 DSCMO General Memorandum Series No. 01-03, May 15, 2002, p. 6.; RIT Research Corporation,
“GPO/Census 2000 Vendors Conference: Questionnaire Responses,” January 1997.

69 U.S. Census Bureau, “Forms Design and Printing Lessons Learned for Census 2000,” Census 2000
DSCMO General Memorandum Series No. 01-03, May 15, 2002, pp. 3-4.
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= Rochester Institute of Technology Research Center (RITRC), which supplied technical guidance
on paper and printing and conducted related research.

= Decennial Systems and Contracts Management Office (DSCMO), a Census Bureau office that rep-
resented the forms design, printing contracts, data capture, and data processing areas.

= Administrative and Customer Services Division (ACSD), a Census Bureau division that repre-
sented the postal and printing areas.

= Decennial Statistical Studies Division (DSSD), a Census Bureau division that guided the imple-
mentation of the quality information system.

The team met weekly and researched and evaluated such issues as dropout colors (colors that had
to disappear in the digitized image of the questionnaire), color control patches (to assure that the
printed colors remained within specifications), inkjet bleed-through (concern that the ink from the
address and the census identification bar code could bleed through to the other side of the page,
creating the possibility of false reads), document integrity (a bar code used to associate the indi-
vidual sheets of a disassembled questionnaire booklet and both sides of a short form), placement
of bar codes on the short and long forms, specifications for controlling spots and extraneous
marks on census forms, and specifications for the color and density of the ink. The data capture
staff, Lockheed Martin, and RITRC all made important substantive contributions to the develop-
ment of the printing specifications required by the optical scanning equipment and the OMR and
OCR systems. TSCIT delivered the necessary specifications to GPO in the summer of 1998, and
GPO posted the first invitation for bid in Commerce Business Daily Online (CBDNet) in the fall of
1998.70

In November 1990, the Census Bureau and the U.S. Postal Service (USPS) established a joint com-
mittee on census planning to identify and develop opportunities for cooperation in Census 2000.
The committee met quarterly through 1997 and contributed to the passage of Public Law (PL.)
103-430, which authorized the release of USPS address information to the Census Bureau for use
in creating and maintaining the master address file (MAF). The committee’s work also led to the
agreement to provide copies of all new TIGER/Line® database files and demographic data prod-
ucts to the USPS to serve as the basis for that agency’s geographic database.”!

Beginning in 1998, liaisons from both agencies met monthly to coordinate Census/USPS opera-
tions and communicate management decisions. The national postal liaison worked for the Census
Bureau’s Decennial Management Division (DMD) and was the Census Bureau’s primary point of
contact with the USPS. USPS staff also interacted regularly with several other Census Bureau divi-
sions, including:

= DSCMO and print contractors on matters pertaining to envelope size, bar code and sort opera-
tions, palletizing census materials, and transporting those materials for mail delivery.

= ACSD to ensure that business reply permits were active for the Census 2000 mailout and to
supply the USPS with return counts of questionnaire mailing pieces so that census postage
costs could be properly assessed.

= GEO to supply updated versions of the delivery sequence file (DSF) that were major inputs in
the creation of the MAF and the decennial MAF (DMAF).

= FLD to coordinate the undeliverable-as-addressed program in which questionnaires that could
not be delivered by the USPS were returned to post offices and held for pick up by local census
office staff.

70 Qliver, “Profile of the Census 2000 Printing Quality Program,” pp. 5-8; Carol Briggs, “Census 2000
Questionnaire Printing, Addressing, Assembly, and Distribution Program Master Plan,” “Census 2000 Informa-
tional Memorandum No. 60,” June 7, 2000, pp. 5-8; Association for Information and Image Management,
“Designing Documents for Image-Based Recognition,” n.d., n.p.; Association for Information and Image
Management, “Paper Forms Design Optimization for Electronic Image Management (EIM),” Technical Report
ANSI/AIIM TR32, 1994.

7T U.S. Census Bureau and U.S. Postal Service, “USPS—Census Cooperation in Planning for the 2000
Decennial Census of Population and Housing,” November 1993, p. 1; U.S. Census Bureau, “Program Master
Plan: United States Postal Service Participation in Census 2000 Draft,” see footnotes 89-91, n.d., p. 1.
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= Data capture centers (DCCs) to assist with mail acceptance, answer postal questions, and return
mail erroneously delivered to the DCCs.72

Printing Contracts

Census 2000 included 86 printing contracts, awarded to 40 different companies, to print the
nearly 475 million public-use forms and related materials. A contracts writing team was headed
by DSCMO staff and included printing and forms design specialists from ACSD and contract man-
agement specialists from GPO. This team developed specific contract content, and DSCMO estab-
lished a formal contract review process that included census stakeholders both inside the Census
Bureau and among outside entities, such as contractors and the USPS. The team sent comments to
the contract administration staff at GPO, which incorporated them, added standard federal con-
tracting stipulations, issued invitations for bid, and awarded the contracts.?3

GPO began issuing invitations for bid in September 1998 and awarding printing contracts on
December 18, 1998.

A key element of the Census Bureau’s plan for improving response rates in Census 2000 was a
multiple-mailing strategy. The agency’s initial contact with a respondent was an advance letter
alerting the recipient that a census questionnaire would be delivered shortly. In July 1999, GPO
awarded the contract to print, address, bar code, and assemble 125 million advance letter mailing
packages to Freedom Graphic Systems, Inc., of Janesville, WI. These packages came in two forms.
One hundred million packages contained a letter advising recipients to expect the questionnaires
to be delivered by the USPS. The letter in the remaining 25 million packages alerted recipients that
their forms would be delivered by Census Bureau personnel. Otherwise, the letters were identical.
They explained why answering the census was important and that it was “required by law.” The
value of the printing contract was $5.5 million. A message printed on the front of the letter in
Spanish, Chinese, Korean, Tagalog, and Vietnamese referred readers to a note on the back of the
letter stating that questionnaires in these languages were available by contacting the Census
Bureau’s National Processing Center in Jeffersonville, IN. Drafting these messages in language was
contracted to Translation Solutions Corporation in Portland, OR. The translations were checked by
a second contractor.

The first census contract GPO awarded was for $9.6 million and covered the production of

nearly 89 million short-form MO/MB mailing packages. It went to the Communicolor division of
R.R. Donnelley & Sons. Located in Hebron, OH, Communicolor did the printing, addressing, and
bar coding, and subcontracted the insertion process to Monroe/Macke, also in Hebron, OH.
Communicolor subcontracted envelope production to Commercial Envelope in Altoona, PA, and
cover letter production to the Nielsen Company of Florence, KY.74 Modifications over the life of the
contract meant the final award totaled a little less than $10.1 million.7s

GPO awarded the contract for 17.8 million MO/MB long-form questionnaires to Webcraft Technolo-
gies, Inc., in North Brunswick, NJ. The Census Bureau paid nearly $8.9 million to Webcraft and its
subcontractors over the life of the contract. Webcraft printed, addressed, and bar coded the ques-
tionnaires at its New Jersey plant. Inserting the completed questionnaires into envelopes was sub-
contracted to Direct Marketing Association in Baltimore, MD, and Addressing Services Co. in

East Hartford, CT. Webcraft also subcontracted envelope production to Oles Envelope Corp. in
Baltimore, MD, and cover letter printing to Suncraft Technologies in Naperville, IL.

The USPS delivered the bulk of short- and long-form questionnaire packages during Census 2000,
but the Census Bureau itself planned to deliver, in an operation called update/leave (U/L), over
20 million short form packages in small cities, towns, and rural areas across the country where

72 U.S. Census Bureau, “Program Master Plan: United States Postal Service Participation in Census 2000
Draft,” see footnotes 89-91, n.d., pp. 2-3.

73 U.S. Census Bureau, “Forms Design and Printing Lessons Learned for Census 2000,” Census 2000
DSCMO General Memorandum Series No. 01-03, May 15, 2002, pp. 16-20.

74 Oliver, “Profile of the Census 2000 Printing Quality Assurance Program,” pp. 28; U.S. Census Bureau,
“Components of Printing Contracts in Census 2000” (Draft), Chapter 2.

75 U.S. Census Bureau, untitled table of printing contracts, contractors, and billings from Census 2000,
Aug. 2, 2004.
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the agency anticipated difficulties creating an accurate and comprehensive list of deliverable mail-
ing addresses. The production contract called for 22.3 million short-form, U/L packages, cost
$2.7 million, and was awarded to Freedom Graphic Systems, Inc., in Milton, WI. Freedom Graphic
printed the questionnaires and subcontracted with Freedom Imaging Systems in Bolingbrook, IL,
for the addressing, barcoding, and insertion operations. Envelope production was subcontracted
to Continental Envelope in Geneva, IL.

Webcraft Technologies won the long-form, U/L mailing package contract for 8.1 million packages
at a cost of $4.6 million. Webcraft printed, addressed, and bar coded the mailing packages and, as
it had done with the MO/MB long forms, subcontracted inserting the materials into envelopes to
Direct Marketing Association, Addressing Services Co., and Star Bindery, Inc., in Westville, NJ;
printing the cover letter to Suncraft Technologies; and producing the envelopes to Oles Envelope
Corp.

The third contact between the Census Bureau and potential respondents was the reminder card,
which thanked participants who had returned their census forms and reminded those who had not
to send completed questionnaires to the appropriate DCC. Forms designers at the Census Bureau
designed the postcard, and GPO awarded the contract to print and address them to Moore
Response Marketing Service in Green Bay, WI. The contract called for over 122 million postcards,
at a cost of $717,000. As with the advance letters, the reminder postcard came in two versions.
The 100 million postcards sent to HUs in MO/MB areas were mailed first class and referenced the
questionnaires that had been delivered by USPS postal carriers. The 22 million postcards sent to
those in the U/L universe were mailed third class.

In addition to questionnaires designed to be completed by respondents, the Census Bureau
needed questionnaires that could be administered by enumerators. The inquiries on the enumera-
tor questionnaires asked for the same information as those delivered to HUs but were worded for
a face-to-face interview in which an enumerator could insert either appropriate pronouns or the
respondent’s name when reading the questions. Enumerator questionnaires came in two versions:
a short form and a long form. The contract for 164.3 million enumerator short forms was awarded
to Quebecor Petty Printing in Effingham, IL, and cost about $4.2 million. R.R. Donnelley Direct,
Inc. in Seymour, IN, won the contract for almost 38.5 million enumerator long forms at an overall
cost of $12.1 million. R.R. Donnelley & Sons, in Gallatin, TN, stapled the printed questionnaire
pages together into complete packages.

In March 1999, GPO awarded Webcraft Technologies, Inc., a $2.2 million dollar contract to pro-
duce 12 million Be Counted forms in English and 3 million in Spanish. These forms provided a
way to be included in Census 2000 for people who thought they had not received a form at their
address and had not been included on anyone else’s form. Be Counted forms contained the short-
form questions in a respondent-friendly format and several other questions to facilitate matching
the address on the completed form to the MAF. Local Census Bureau partners made these forms
available at approximately 85,000 sites around the country and at Questionnaire Assistance
Centers.76

GPO contracted with more than two dozen printing companies to produce a number of other
questionnaires, flash cards, flyers, guides, job aids, letters, and promotional materials used in
Census 2000. Most of these contracts were valued at less than $1 million.

The printing process used to produce most of the questionnaires was offset lithography. While
gravure printing was particularly well-suited to printing large quantities of standardized forms, no
gravure paper comparable to the JCP-A80 paper (approved for data-collection use by GPO, the
National Archives and Records Administration, and the Census Bureau) was available.?7?

Quality Assurance for Printing Operations

The quality assurance (QA) process for printing questionnaires and other public-use forms was
extensive and incorporated manual and automated components. The QA program included three
phases: pre-award, prior-to-production, and production.

76 U.S. Census Bureau, untitled table of printing contracts, contractors, and billings from Census 2000,
Aug. 2, 2004; Ibid., “Components of Printing Contracts in Census 2000” (Draft), Chapters 2-5.
77 Oliver, “Profile of the Census 2000 Printing Quality Assurance Program,” p. 7.
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Pre-award QA. GPO led the pre-award phase by assessing the capacity of prospective contrac-
tor’s production facilities and expertise to accomplish the terms of the various printing contracts
within the time allowed. GPO required prospective bidders to submit ink and paper samples and,
following this process, the printing companies then provided samples of print runs to GPO for
approval.

GPO gave contractors that satisfied these requirements 1 week from the time of contract award to
submit their own QA plans that included such elements as a flow chart illustrating each step in
the production process (including subcontractors’ steps), proposed start dates and duration of all
phases of production, coordination of the production process, storage and shipping of the com-
pleted products, and the replacement of spoiled or destroyed mailing packages. In addition, GPO
required successful bidders to provide plans assuring that all addresses and census identification
numbers and the related bar codes were accurately and completely printed on census forms, that
document integrity bar codes were correct, that the production process included measures to con-
trol dust and loose paper fibers, and that the production process incorporated procedures allow-
ing for the removal of defective questionnaires and for resuming production at the proper place.

Within 2 weeks of awarding the printing contracts, the Census Bureau and GPO held post-award
meetings with the printing companies to review all aspects of the contractors internal and exter-
nal operations.”8

Prior-to-production QA. The Census Bureau organized the QA process for prior-to-production
samples. The agency’s Bowie computer center, in conjunction with RITRC, tested both short (D-1)
and long (D-2) forms for physical dimensions, color and black densities, color values, and bar
code verification. Measuring tools used included gauges, densitometers,