DELIVERY OF ANALYSIS RESULTS: One Excel file, one ZIP archive containing 211 CSVs, and one web link were delivered on 10/23/2023:RESULTS FOR Assigning Redlining Categories to Geopolitical Boundaries Request 2: Generate Random Sample of Geocode Residential Parcels from ~180 U.S. Counties

1. HOLC_CountiesWithParcelCounts.xlsx – Excel spreadsheet containing 213 rows. The first row contains column headers and the remaining 212 rows contain counts of sample parcels in the 211 US counties in which Home Owners’ Loan Corporation (HOLC)-graded city/community areas spatially intersect.
2. ParcelDetailsByHOLCCounty_CSVs.zip – Zip archive containing 211 CSV files with sample parcel data for each county that contains at lease one full HOLC-graded city/community polygon.  
3. HOLCs, Block Groups, Tracts, and ZCTAs with contemporary parcel sample map – Map depicting requested layers: https://epa.maps.arcgis.com/apps/mapviewer/index.html?webmap=d249650545a84f9bb04c5d641b2489e7. NOTE: map has a large volume of data and will be split into separate maps for ease of use.
DATA DICTIONARY:
HOLC_CountiesWithParcelCounts.xlsx contains the following columns:
· State – US state name.
· HOLCs (cities) – Home Owners’ Loan Corporation (HOLC) community/city name(s) in which at least one complete HOLC polygon exists in the county. | From HOLC
· County – US county name. | From County
· CSAFP – Current combined statistical area code. | From CBSA
· CBSAFP – Current metropolitan statistical area/micropolitan statistical area code. | From CBSA
· County GEOID – Six-digit county identifier. | From County
· County POP2010 – County population from 2010 US census. | From County
· County # of Res Parcels – Total number of residential parcels in the county. | From Regrid
· 25% of Res Parcels – Calculated value – 25% of total number of residential parcels in the county.
· Sample Size – Requested parcel sample size for the county.
· In any HOLC – Number of sampled parcel centroids in the county intersecting with any HOLC polygon.
· In HOLC A – Number of sampled parcel centroids in the county intersecting with HOLC polygons of grade “A”.
· In HOLC B – Number of sampled parcel centroids in the county intersecting with HOLC polygons of grade “B”.
· In HOLC C – Number of sampled parcel centroids in the county intersecting with HOLC polygons of grade “C”.
· In HOLC D – Number of sampled parcel centroids in the county intersecting with HOLC polygons of grade “D”.
· In HOLC E – Number of sampled parcel centroids in the county intersecting with HOLC polygons of grade “E”.
· Out of Tract – Number of sampled parcel centroids in the county not intersecting with an HOLC polygon and not intersecting with census tract polygon(s) that intersect with HOLC polygons.
· In Tract Out of HOLC – Number of sampled parcel centroids in the county not intersecting with an HOLC polygon that intersect with census tract polygon(s) that intersect with HOLC polygons.
· Out of ZCTA – Number of sampled parcel centroids in the county not intersecting with an HOLC polygon and not intersecting with census ZCTA polygon(s) that intersect with HOLC polygons.
· In ZCTA Out of HOLC – Number of sampled parcel centroids in the county not intersecting with an HOLC polygon that intersect with ZCTA polygon(s) that intersect with HOLC polygons.
· Out of Block Group – Number of sampled parcel centroids in the county not intersecting with an HOLC polygon and not intersecting with census block group polygon(s) that intersect with HOLC polygons.
· In Block Group Out of HOLC – Number of sampled parcel centroids in the county not intersecting with an HOLC polygon that intersect with census block group polygon(s) that intersect with HOLC polygons.
· Check Tract – Calculated cell to quality check the analysis of parcel centroid counts in and out of the tracts in the county.
· Check ZCTA – Calculated cell to quality check the analysis of parcel centroid counts in and out of the ZCTAs in the county.
· Check BG – Calculated cell to quality check the analysis of parcel centroid counts in and out of the block groups in the county.
ParcelDetailsByHOLCCounty_CSVs.zip contains 211 CSVs corresponding to study counties. Names of files follow this convention: 
<state>_<county>_<parcel data year>_lbcs<Regrid residential code(s)>_SampleCentroid.csv. 
For example, al_jefferson_22_lbcs1100_SampleCentroid.csv contains data for sampled parcels in Jefferson County, Alabama, from Regrid 2022 data, with Regrid lbcs_activity code of 1100 (indicating residential).
Each parcel details CSV contains the following fields:
· OID_ – GIS-assigned identifier.
· geoid – Six-digit county identifier. | From Regrid
· parcelnumb - The county assessor's primary parcel identification number or code. | From Regrid
· yearbuilt – Structure year built. | From Regrid
· numunits – Number of units. | From Regrid
· parvaltype - The type of value reported in the parcel value fields. | From Regrid
May be one of the following:
· Appraised
· Assessed
· Taxable
· Market
· Market Value
· improvval – Improvement value. | From Regrid
· parval – Total parcel value. | From Regrid
· saleprice – Last sale price. | From Regrid
· saledate – Last sale date. | From Regrid
· taxamt – Annual tax bill. | From Regrid
· taxyear – An assessor-provided attribute indicating the tax year the assessor data applies to. | From Regrid
· city – US Census city subdivision. | From Regrid
· county – Parcel address county. | From Regrid
· state2 – Parcel address state. | From Regrid
· szip – Parcel address Zip code. | From Regrid
· neighborhood – Neighborhood. | From Regrid
· subdivision – Subdivision. | From Regrid
· lat – On parcel centroid latitude decimal coordinate. | From Regrid
· lon – On parcel centroid longitude decimal coordinate. | From Regrid
· qoz – Is this parcel in a US Federal Qualified Opportunity Zone. | From Regrid
· Yes
· No
· qoz_tract – Census tract number as it was defined in Dec 2018 when QOZs were designated. | From Regrid
· census_tract – Census 2020 tract. | From Regrid
· census_block – Census 2020 block. | From Regrid
· census_blockgroup – Census 2020 block group. | From Regrid
· sourceref – A county-provided reference for the parcel record. | From Regrid
· sourcedate – A county-provided date for the parcel record. | From Regrid
· ll_last_refresh – The last date Regrid updated data from the County. | From Regrid
· recrdareano – An assessor-provided number in square feet that indicates the total habitable / taxable area of buildings on the parcel. | From Regrid
· sqft – County-provided parcel square feet. | From Regrid
· ll_gissqft – Parcel square feet as calculated by Regrid from the parcel geometry. | From Regrid
· ll_uuid – Uniquely identifies a single parcel with a v4 uuid. A stable parcel id across county data refreshes. This field should be used for tracking individual parcels. | From Regrid
· ll_updated_at – Timestamp of last update of any kind to this row, internal changes to row, and/or county updates. | From Regrid
· lbcs_activity – Actual activity on land, eg farming, shopping, manufacturing. | From Regrid
NOTE: In GIS analysis, this was limited to two activity codes:
· 1000 – Residential activities
· 1100 – Household activities
· holc_grade – Home Owners’ Loan Corporation (HOLC)-assigned “Residential Security” grade for the neighborhood in which the parcel centroid falls. | From HOLC
Values include:
· A – First grade
· B – Second grade
· C – Third grade
· D – Fourth grade
· E – Undefined grade. Occurs in three communities: Bronx, NY; Duluth, MN; and Savannah, GA.
· <blank> - Indicates that the parcel centroid does not intersect with an HOLC polygon.
· FID_BG_HOLC_SummarizeWithin – Flag variable indicating whether the parcel centroid intersects with a census block group that intersects with an HOLC polygon. From GIS analysis.
· 1 – Intersects
· -1 – Does not intersect 
· GEOID10 – Census block group (2010) identifier. Block group identifiers appear where parcel centroid intersects with a census block group polygon that intersects with an HOLC polygon. Blanks indicate that the centroid is outside of an HOLC-intersecting census block group. | From CBG
· FID_ZCTA_HOLC_SummarizeWithin – Flag variable indicating whether the parcel centroid intersects with a census Zip Code Tabulation Area (ZCTA) that intersects with an HOLC polygon. From GIS analysis.
· 1 – Intersects
· -1 – Does not intersect
· GEOID10_1 – Census ZCTA (2010) identifier. ZCTA identifiers appear where parcel centroid intersects with a ZCTA polygon that intersects with an HOLC polygon. Blanks indicate that the centroid is outside of an HOLC-intersecting ZCTA. | From ZCTA
· FID_Tract_HOLC_SummarizeWithin – Flag variable indicating whether the parcel centroid intersects with a census tract that intersects with an HOLC polygon. From GIS analysis.
· 1 – Intersects
· -1 – Does not intersect
· GEOID10_12 – Census tract (2010) identifier. Tract identifiers appear where parcel centroid intersects with a census tract polygon that intersects with an HOLC polygon. Blanks indicate that the centroid is outside of an HOLC-intersecting census tract. | From CT

SUMMARY OF ANALYSIS STEPS:
NOTE: During these analysis steps, some unexpected features of the HOLC and parcel datasets were encountered.
HOLC polygon dataset: There were some overlapping polygons in the HOLC dataset that should be noted. In particular, in the Memphis, TN HOLC community at least one polygon area was coded with two different HOLC grades. In Virginia, two separate HOLC communities, Newport News and Norfolk, have HOLC polygons that overlap each other.
Parcel datasets: Since Regrid compiles parcel data from county assessor’s offices across the US, each county may compile their parcels differently from others. For example, condominiums or other multi-family dwellings may be given separate overlapping parcel polygon for each unit in the complex. Additionally, parcel attribute values are more complete for some counties as compared to others, so missing or incomplete values for parcels are artefacts of the original Regrid data.
Great care was taken to maintain the fidelity of the original datasets through these analysis steps.
1. Obtained datasets for analysis:
a. U.S. Census Bureau Census Tract GIS database (CT)
b. U.S. Census Bureau Census Block Group GIS database (CBG)
c. U.S. Census Bureau ZIP Code Tabulation Area GIS database (ZCTA)
d. American Panorama Project’s Home Owners’ Loan Corporation cities GIS database (HOLC). A revised version of the HOLC GIS database prepared for previous requests was used in this request. The revised version separates multipart polygons into individual (singlepart) polygons with unique identifers.
e. Esri Living Atlas USA Counties Generalized Boundaries (County)
f. Regrid parcel GIS databases for 211 HOLC counties (Regrid)
The following steps were performed in ArcGIS Pro:
2. HOLC polygons were intersected with US counties to determine which counties’ parcel data to use. For some HOLC communities, the HOLC polygons intersected with more than one county. When this occurred, we elected to include every county in which at least one complete HOLC polygon was wholly within the county. Through this analysis, we determined that 211 counties’ parcel datasets needed to be included in the analysis.
3. For each of the 211 counties’ parcel GIS databases, the Export Features tool was used to select only residential parcels (lbcs_activity = 1000 and lbcs_activity = 1100) and export the selected features to their own GIS feature class. In this process, it was determined that six 2022 parcel datasets did not contain polygons classified as residential (Blackhawk County, IA; Bossier Parish, LA; Jefferson Parish, LA; Macomb County, MI; Buchanan County, MO; and Luzerne County, PA). In those cases, we utilized newly-released 2023 parcel datasets, which resolved the problem for these counties, as the 2023 parcel databases did contain residential-coded parcels. Parcel output datasets indicate whether the data were from “22” or “23” in the file name.
4. Using the Get Count tool in ArcGIS Pro, a count of total number of residential parcels was obtained for each county and logged in the HOLC_CountiesWithParcelCounts.xlsx spreadsheet.
5. The goal for the sample of residential parcels in each county was to randomly select 25% of the total number of residential parcels, with the sample being at least 10,000 parcels and not to exceed 50,000 parcels. To achieve this, the list of counties was split into three categories:
a. Counties in which 25% of residential parcels was between 9,999 and 50,001 (n = 128).
b. Counties in which 25% of residential parcels exceeded 50,000 (n = 60).
c. Counties in which 25% of residential parcels was less than 10,000 (n = 23).
To randomly select parcels, the Subset Features tool was used in ArcGIS Pro. This tool is recommended as a method to select a subset of features based on either an absolute value or a percentage of the total features.
For category a above, the PERCENTAGE_OF_INPUT subset method was used, with a value of 25 to randomly select 25% of the features.
For category b above, the ABSOLUTE_VALUE subset method was used, with a value of 50,000 to randomly select 50,000 features.
For category c above, the ABSOLUTE_VALUE subset method was used, with a value of 10,000 to randomly select 10,000 features. In one case (Salem City, Virginia), all 9,091 residential parcels were included.
Each county parcel sample was saved as its own GIS database. Counts of total residential parcels and number of sample parcels were logged in the HOLC_CountiesWithParcelCounts.xlsx spreadsheet.
6. For each parcel sample GIS database, the Feature To Point tool was used to create centroids for each of the sample parcel polygons. Each county parcel sample centroid was saved as its own GIS database.
7. For each county’s centroid GIS database, the Spatial Join tool was used to join the HOLC grade from the HOLC polygons to the centroids that intersect. For centroids that did not intersect with an HOLC polygon, the HOLC grade value was left blank.
8. In Request 1 of this task, the three census geography layers (block groups, tracts, and ZCTAs) were each subsetted to only include census geography polygons that intersect with HOLC polygons. All other census polygons were discarded. These three layers were combined using the Union tool to create a single layer that contained all three census geographies.
9. For each county’s centroid GIS database, a Spatial Join was performed to intersect the centroid points with the combined census geographies polygon layer. This assigned the census GEOID10 identifiers for each geography type to each centroid and also created a flag attribute with a value of 1, indicating it is inside. Centroids that did not intersect with census geographies were flagged with a value of -1 and the three GEOID10 identifiers were left blank.
10. For each county’s sample residential parcel centroid dataset, statistics were gathered in GIS to determine the numbers of centroids that fell into HOLC and census geography polygons. These statistics were used to populate the rest of the fields in the HOLC_CountiesWithParcelCounts.xlsx spreadsheet.
11. With values for each parcel centroid’s HOLC grade and census geography (or lack thereof), each parcel centroid table was exported to CSV using the Export Table tool. Along with the HOLC and census values attached, each table includes the values from the Regrid parcel table as requested in Tom’s email to Steven on 9/26/2023. Those values are reflected in the list of attributes above under ParcelDetailsByHOLCCounty_CSVs.
12. All 211 county parcel sample tables were zipped into a single zip archive.
The following step was performed in EPA GeoPlatform Online:
13. Assemble web map(s) depicting requested layers as described in Deliverable #3. NOTE: map has a large volume of data and will be split into separate maps for ease of use.
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