[image: Logo

Description automatically generated],,
WV GIS Technical Center
WEST VIRGINIA UNIVERSITY
July 13, 2023
[image: ]
REDISTRICTING
Methods and Procedures













DRAFT


Table of Contents
Summary	1
Introduction	1
Data Description	2
Project Setup	3
Start a Redistricting Plan	3
Project Workflow	11
Packets (v1-v4)	12
Final Packet (v5)	12
Resources	13
County Examples	17
[bookmark: _Toc94273400]Summary
Redistricting methods and procedures for counties in West Virginia. Adjusting magisterial districts and voting precincts to meet state code.
[bookmark: _Toc94273401]Introduction
Redistricting occurs in West Virginia every ten years, following the United State Census population publication. State legislature determines Senate and House of Delegates boundaries. There are many best practices to follow when redistricting. Align all boundaries to census block boundaries. Precincts should nest within magisterial districts. Magisterial districts should be equal in size and population. Voters should not have to drive an unreasonable amount of time to a polling location. Rural precincts should have at least 200 registered voters and no more than 700 registered voters. Urban precincts should have at least 300 registered voters and no more than 1200 registered voters. Some counties want their incorporated place(s) to be its own precinct and not include voters outside city limits. The counties are required to notify all voters that are affected by the redistricting changes. 
[bookmark: _Toc94273402]Data Description
Magisterial District: In West Virginia, counties are divided into three to ten magisterial districts. A magisterial district determines eligibility of candidates for the county commission. WV Code §7-1-1b (b): A candidate for the office of county commissioner shall be a resident from the magisterial district for which he or she is seeking election. 
Voting Precincts: Counties are divided into many geographic entities for the purpose of conducting elections. Each precinct contains a polling location where registered voters must go to vote. 
V1: The first version for redistricting packets. Represents the current boundaries for precincts and magisterial districts.
V2: The second version for redistricting packets. Used to show where precincts may need to be split due to new state legislative boundaries. Not all counties will have a v2.
V3: The third version for redistricting packets. This version needs to meet code so that it can be presented to the County Commission for approval. Populations should balance for magisterial districts and each precinct should have the appropriate number of registered voters. 
V4: This version can be used if the County Commission requests changes to the v3 maps.
V5: This is the final version of the redistricting for the county. The maps have been approved by the County Commission. 
SVRS: Statewide Voter Registration System; The counties use this system as a database for registered voters. 
Total: A demographic variable representing total population.
Total18: A demographic variable representing all individual 18 years of age or older.
Standard: Demographic variables in the standard classifications are those that include 1) Hispanic or Latino and 2) Not Hispanic or Latino by race.
Standard VAP: Demographic variables in the standard classifications are those that include 1) Hispanic or Latino and 2) Not Hispanic or Latino by race and include only those individuals 18 years of age or older (that is, the voting age population for a given demographic).
SVRS Mismatch Report: A list of all of the geocoded registered voters in the county that will need to be registered to a different precinct according to the working version of the redistricting plan. 
Precinct Summary Report: Geocoded voters and estimated registered voters broken down by precinct. Spatial data comes from the shapefile of the working version. 
Population Summary Report: For magisterial districts, shows total population, target population, target deviation, and deviation percentage by district. It also shows the overall range in deviation percentage for the whole county. 
All District Summary Report: Shows total population, population deviation and percentage for each district. 
District Statistics: Gives a quick overview of total population, target population, and population deviation and percentage for each district. 
Geocoded voters: Is the count of all site-matched geocoded voter registration points that intersect with the specified precinct. Ideally, at least 95% of all registered voters for the county would be geocoded. 
Total Estimated Voters Registered: Is calculated by multiplying the precinct’s voting age population with a scale factor which varies by county. The scale factor is calculated by dividing the county’s total registered voters by the county’s total voting age population.
[bookmark: _Toc94273403]Project Setup
1) Request SVRS data from state
2) Geocode addresses to voter registration for each county
3) Have county sign MOU
a) https://www.mapwv.gov/redistricting/assets/docs/County_Redistricting_MOU_2021-10-21-FINAL.pdf
[bookmark: _Toc94273404]Start a Redistricting Plan
4) Use ESRI Redistricting Software: https://redistricting2.esri.com/redistricting/index.html
a) Start a new plan and choose to start with districts or precincts
b) Set the number of districts or precincts
c) Choose census year
d) Set maximum deviation to 10%
e) Select source geography under Counties[image: ][image: ]  West_Virginia_YEAR  COUNTY


f) Select demographics to use
i) For magisterial districts
(1) Total
(2) Standard 
ii) For precincts
(1) Total 18
(2) Standard VAP
[image: ][image: ]
g) [image: ]Save plan as COUNTY Precincts v1 or COUNTY Magisterial v1


5) Add reference data to the map
a) File  Search  URL  https://services.wvgis.wvu.edu/arcgis/rest/services/Boundaries/WV_2021_Redistricting/MapServer 
b) Create  Add content  shapefile  select county’s current shapefile
[image: ][image: ]

6) Start drawing districts or precincts
a) Create tab
i) [image: ]Select a district or precinct to draw and then choose select geographies by rectangle (or preferred selection method) and start selecting census blocks to make up the polygon
ii) Repeat for remaining districts or precincts
b) Confirm demographics fields are correct
i) [image: ][image: ]View  Modify districts
7) Map View Modifications
a) [image: ]View  Show Target Values, Display Names, Shorten Names (if preferred), Show District Field
b) [image: ]For Magisterial Districts only: Turn on Deviation Coloring for District Labels
8) Review Plan
a) Review  Check integrity
b) [image: ]Zoom to null assignments and add to the appropriate polygon


9) Print Maps and Export Shapefile
a) File  Print 
i) Wall Map (ANSI E)
ii) Add a title and date to the map
b) File  Plan Book 
i) Map series (ANSI A)
ii) [image: ]Add title and date to first page only
c) File  Export  Shapefile
10) Reports
a) Review  Reports  Choose  Under universe, add Total field to reports
b) Download (magisterial districts)
i) Population Summary
ii) All Districts Summary
iii) [image: ]District Statistics
c) Script outputs (precincts)
i) Mismatch Report
ii) Precinct Summary Report


11) Share plan with WVGISTC Group
a) Share  Share Plan
b) Access level: Read / Write
[image: ]
12) Create packets to send to county
a) Save files in R:\Redistricting\Data\CountyWorking\COUNTYNAME
b) Zip files into one folder and save here: 
\\gistc-filesrv4\FTPDrive\pub\temp\redistricting\COUNTYNAME
c) Send to county using ftp link: https://data.wvgis.wvu.edu/pub/temp/redistricting/COUNTYNAME/COUNTYNAME_v1.zip
d) In redistricting software, Save As v(n+1) to start the next version


[bookmark: _Toc94273405]Project Workflow
13) Create V1 
14) Create V2 for any splits due to new state legislative boundaries
a) Increase the number of precincts
i) View  Number of Districts  Use the up arrow to add new precincts as needed
[image: ]
b) On the create tab, select one of the new precincts to draw a polygon for the split precinct 
c) View  Modify Districts to change the short name field of the new precinct to the original precinct name with a decimal at the end eg: Precinct 48 split into 3 polygons: 48, 48.1, 48.2
d) Adjust magisterial districts so that no precinct is in multiple districts
15) Review v1 and v2 packets with county
16) Create V3 
a) Determine, with county input, what to do with any split precincts
i) Make the split precinct a new precinct,
ii) Adjust boundaries around the split precinct, OR
iii) Combine the split precinct with a neighboring precinct in the same magisterial district 
b) Balance population in magisterial districts
i) The total population in each district should have a deviation of less than 5%
ii) Overall total population deviation should be less than 10%
17) Work with county through v3 iterations to prepare maps for county commission approval
a) Name each new v3 with a letter at the end (v3a, v3b, v3c, etc.)
b) Use redistricting software for as long as possible
i) Transition to ArcPro when counties have specific needs that justify not using census blocks as boundaries
c) After the County Commission meeting(s)
i) Commission requests changes – make v4
ii) Commission approves – make v5


[bookmark: _Toc94273406]Packets (v1-v4)

· Precincts
· [image: ]PDF Maps
· Wall map 
· Map series
· Reports
· SVRS Mismatch Report
· Precinct Summary Report
· Shapefile
· Magisterial districts
· PDF Maps
· Wall map
· Map series
· Reports
· Population Summary Report
· All Districts Summary
· District Statistical Report
· Shapefile

[bookmark: _Toc94273407]Final Packet (v5)

· Final Report
· [image: ]Maps (made in ArcPro)
· Precinct wall map
· Precinct map series
· Magisterial Districts wall maps
· Magisterial Districts map series
· Shapefiles
· Precincts
· Magisterial Districts
· Mismatch Report
· Invoice


[bookmark: _Toc94273408]Resources

[bookmark: _Toc94195136][bookmark: _Toc94273409]WVGISTC Redistricting Website
https://www.mapwv.gov/redistricting/
[image: ]
[bookmark: _Toc94195137][bookmark: _Toc94273410]

WVGISTC Web Maps

https://mapwv.gov/svrs/
[image: ]
https://mapwv.gov/vote/
[image: ]

[bookmark: _Toc94195138][bookmark: _Toc94273411]WV Code Requirements 2021
[image: ]https://data.wvgis.wvu.edu/pub/VTD/resource/VTD_WV_Code_Requirements.pdf

[bookmark: _Toc94195139][bookmark: _Toc94273412]Cartographic Reference for Final Maps
https://data.wvgis.wvu.edu/pub/VTD/Docs/Redistricting_Map_Instructions.docx

[image: ]
[bookmark: _Toc94195140]

[bookmark: _Toc94273413]Memorandum of Understanding
https://www.mapwv.gov/redistricting/assets/docs/County_Redistricting_MOU_2021-10-21-FINAL.pdf
[image: ]
[bookmark: _Toc94195141][bookmark: _Toc94273414]Final Report Template
https://data.wvgis.wvu.edu/pub/VTD/Docs/Boone_Redistricting_Final_Report_20220120_NEW.docx
[image: ]
[bookmark: _Toc94195142][bookmark: _Toc94273415]Invoice Template
https://data.wvgis.wvu.edu/pub/VTD/Docs/NEW%20Redistricting%20Invoice%20-%20Boone%20County.docx
[image: ]

[bookmark: _Toc94195143][bookmark: _Toc94273416]County Examples
[bookmark: _Toc94273417][image: ][image: ]V1 Magisterial Districts https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Magisterial_v1_wallmap.pdf
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Magisterial_v1_mapbook.pdf
[bookmark: _Toc94273418]V2 Magisterial Districts
[image: ][image: ]https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Magisterial_v2B_wallmap.pdf
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Magisterial_v2B_mapbook.pdf 
[bookmark: _Toc94273419]V3 Magisterial Districts 
[image: ][image: ]https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Magisterial_v3_wallmap.pdf
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Magisterial_v3_mapbook.pdf

[bookmark: _Toc94273420][image: ][image: ]V1 Precincts
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Precinct_v1_wallmap.pdf
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Precinct_v1_mapbook.pdf
[bookmark: _Toc94273421]V2 Precincts 
[image: ][image: ]https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Precinct_v2_wallmap.pdf
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Precinct_v2_mapbook.pdf  
[bookmark: _Toc94273422][image: ][image: ]V3 Precincts (in redistricting software)
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Precincts_v3a_wallmap.pdf
https://data.wvgis.wvu.edu/pub/VTD/Docs/Wirt_Precincts_v3a_mapbook.pdf


[bookmark: _Toc94273423][image: ]V3 Precincts (in ArcPro)
https://data.wvgis.wvu.edu/pub/VTD/Docs/Brooke_Precincts_v3a_wallmap_gray.pdf

[bookmark: _Toc94273424][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]V5 Final Packet
https://data.wvgis.wvu.edu/pub/VTD/Docs/Brooke_2021_Redistricting_COMPLETED.zip 

[bookmark: _Toc94195144][bookmark: _Toc94273425]Tables
Geocode Summary and Error Lists
https://data.wvgis.wvu.edu/pub/VTD/Docs/Geocode%20Summary%20and%20Error%20Lists.docx
[image: ]
Pre-Redistricting Precinct Summary and Mismatch List (v1)
[bookmark: _GoBack]https://data.wvgis.wvu.edu/pub/VTD/Docs/Pre-Redistricting%20Precinct%20Summary%20and%20Mismatch%20List%20(V1).docx
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Modify Districts
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WV STATE CODE REQUREMENTS for VOTING DISTRICTS
‘Compiled by Kurt Donaldson 10/12/2021

Electoral Geography Description WV Code
Rule

+ Census Blocks are the smallest level of geography of which the Census Bureau
Census Blocks calculates data, which are needed to create the Voting Precincts or Voting Districts

(VTD), which are needed to form the Magisterial Districts (or Minor Civil Divisions -
MCD). Voting districts must also align with the geographic boundaries of Incorporated
Places (municipalities) and State Legislative Districts.

(Minor Civl Divisions/Magisterial Districts)
(state Legisiative Districts)

(Incorporated Places/Municipaities)
Block - Block Group ~ Tract ~ County - State: (Nongovernmental statstial Entities)

Census blocks change every decade.
Census blocks are statistcal areas bounded by visble features such as roads, streams,
and railroad tracks, and by nonvisible boundaries such as property lines and city limits.

 Incities, a census block may correspond toa city block, but n rural areas where there
are fewer roads, blocks may be delimited by other features such as political boundaries,
tivers and other natural features, as well as parks and simil
population of a census block varies greatly.

+ Census blocks form higher-level satistical geographies known as Block Groups and
Tracts. Block Groups are generally defined to contain between 600 and 3,000 people,
‘while Census Tracts generally have a population size between 1,200 and 8,000 people,
with an optimum size of 4,000 people. Census Tracts are small relatively permanent
statistical subdivisions of a county.

Voting precincts must align with state senatorial and delegate districts. §1220
Voting Precinct © Ifan election precinct of this state includes territory contained in more than one

changes due to senatorial or delegate district, as such senatorial districts are established by section one
‘apportionment of of this article and as such delegate districts are established by section two of this article,
representati the county commission of the county in which the precinct is located shall, prior to

January 21, 2012 [2022], alter the boundary lines of its election precincts so that no.
precinct contains territory included in more than one senatorial or delegate district.

Voting Precinct size
based on number of

Urban Precincts: 300-1500 registered voters 150
Rural Precincts: 200-700 registered voters

Registered Voters See exceptions in the WV Code §3-1-5(a)
Precinct boundaries shall be comprised of intersecting geographic physical features B30
Voting Precinct [census blocks] or municipal boundaries [incorporated places] recognized by the U.S.
alignment with Census Bureau. For purposes of this subsection, geographic physical features include
Census geography streets, roads, streams, creeks, rvers, railroad tracks and mountain ridge lines.

+ The S Census advises not using power lines, pipelines, or medians of double-lane.
roads or interstates for voting precinct / voting district (VD) boundaries.

 Every county commission is responsible for submitting modified precinct boundaries to
the State which in turn submits to the U.S. Census Bureau three years prior to the
Decennial Census.

+ The Census redisticting data program allows the states to use a nonpartisan liaison to
provide on a voluntary basis input to both census blocks and voting districts.
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Reditrictng POF Mags

1. Create 2 separate maps: one for the E-sze wall map layout and one for the letter-size map
series layout
2. Each will have the same layers, but will be symbolized differently
b.. Typically, we use ESRI streets basemap to save time. However, a few counties have
requested the DOT dominant routes layer and others have requested a topographic
map.
LOCATIONS

2 Feature Classes
I Redistrcting.gdb (2:\userFiles\Sam_8\Redistricting gdb):
1. West_Virginia_Routes, Dominant_Routes, US_Highways, nterstates
2 Use varies by county's needs, road labeling is handled within
the layer's label class
2. incorporated_areas
2. Incorporated area polygons are shown on all maps below the
district boundary layers.
3. SENfinal_shp & HODfinal_shp
2. Legilative district boundaries with the same symbology
5. Used for E-size maps
i, Other layers:
1. County Magisterial Districts and Voting Precincts
(R\Redistricting\Data\CountyWarking)
2. Most recent versions of each should be in the County folder
within the Redistrcting folder
2. BuildingFootorints Service Layer
2. Used on both Exize and Letter maps
5. Mosk
2. Used for both maps.
b Wall Map: create a mask around the entire county ( rectangular

feature class, 50% grey, 50% transparency) Next g0 to the
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West Virginia GIS Technical Center

West Virginia University

Department of Geclogy and Geography  Ebery Coliege of Ats and Sciences
October 21,2021

MEMORANDUM OF UNDERSTANDING
WV County Voting and Magisterial Redistricting Project **

SUBJECT
WV County Redistricting Project MOU among the following pariners: the County Clerk's Office
and the West Virginia GIS Technical Center.

‘This Memorandum of Understanding (MOU) sets forth the terms and understanding among the
contracted stale Vendor (WV GIS Technical Center, hereafter WVGISTC) and the local
government beneficiary (County Clerk’s Office, West Virgiia) for the following professional GIS.
Services: 1o redraw the existing voling precincis and/or magisteria districts to comply with the
rules and regulations set forth in the WV State Code.

Performance Period
“This MOU is atwil and may be modified by mutual consent of the authorized officals listed at
the end of this document. This MOU shall become efective upon signature by the authorized
offcials and willremain in effect until modified o terminated by any one of the partners by
mutual consent.

Overview
The WVGISTC will mody the existing voting precincts or districs to comply with the WV State
Code. The project wil use the folowng digtalnputs o recaw distic boundaries:

Table 1: Digital Data Used in Process with Sources

Digital Data Layor Source

Curent Voling Precinct Boundaries “Courty Cler's Offce

WV State House and WV State Senate WY State Legiiature

Representation Boundaries

US Census (2020) Block Data US Gorsus

US Gensus Magisteral Disricts (Minor VI | US Gensus

Divisions)

US Gensus (2020) Incorporated Places US Gomsis

‘Gourly Voting Registration Rolls “County Cleris Officel Seerelary of S

‘County Addressing Data “County 911 Addressing Office
(WsAuS)

The process starts with examining the existing voling precinct boundaries as given to the
WVGISTC by the dlient. Those boundaries will be compared to the 2021 WV State House
boundaries and the 2021 WV State Senate boundaries. The client wil receive a report and
associated map detaiing which voling precincts well need alteration to comply with the new WV
State House and WV State Senate boundaries.

PONE 300 555157 & 550 o0 ik Worgaron, Wi 55056500
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Johnna Murray
January 21,2022

Final Report

Redistricting Summary

After redistricting, Boone Couaty has 26 precincts. New state legislative boundaries required changes to
‘Precinct 7, Precinct 2, Precinct 9, and Precinct 4. There were also boundary adjustments along Precinct
45, Precinct 15, and Precinct 17.

All Magisterial District boundaries were aligned to the new Precinct boundaries. The overall total
‘population deviation for magisterial districts s 7.30%.

‘These redistricting changes impacted 582 voters (about 5% of the total registered voters in the county).
‘There were 61 voters registered, but not physically located, in Boone County. The ideal percentage of
‘addresses that were matched for reliable data is 95% and Boone County’s address match percentage was
100%.

Phone (3042920557 > 330 Broks Eall = PO, B 6300 = Morgstons, WV 265066500
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INVOICE #
01132022.800N
DATE: 01/13/2

Pone (304) 292 - 0557

2021 Redistricting

Invoice

To: Pam Johnson
Boone County Elections
200 State Street, Suite 104
Madison, WV 25130

(304) 363 - 7337
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Remit to: West Virginia University

elo Lisa Lively

Depariment of Geology and Geography
PO Box 6300

Morgantown, WY 26506

Johnna. murray@mail wvw.edu




image30.jpeg
Wirt v Magisterial Districts





image31.jpeg




image32.jpeg
Wit Magisteral Disticts v28

7
ot e

oy S22

useS
Murphy




image33.jpeg




image34.jpeg
Wirt Magisterial Districts v3





image35.jpeg




image36.jpeg
Witv1 Precincts

LEGEND
W Pt





image37.jpeg




image38.jpeg
EEEEREREAEE

Wit v2 Precincts





image39.jpeg




image40.jpeg
Wirt County Precincts v3a

¢ =

&

,Nw

iz




image41.jpeg




image42.jpeg




image43.jpeg
[Brooke County Voting Precincts|





image44.jpeg




image45.jpeg
IBrooke County Max





image46.jpeg




image47.jpeg
1 ook Mageicil V5
1 Brooke MagisterioLvs.dbf

0 B

1 Brocke MagisteriaLv5shn

B Brooke Magisterilvssbx

1 Brocke Magisteriovsshp

1 Brooke MagisteriaL v shpami
1 Brooke Magisterial vs.shi




image48.jpeg
I Brooke Precincts vS.cpg
1 Brooke Precincs v

1 Biooke Precincis vipr
B

1B Brooke Precincts vS.sbx

1 Brocke Precincis v3ishp

1 Brooke Precincs vsshparml
1B Brooke Precincts vishx




image49.jpeg




image50.jpeg
o Westirginie W W Vgt ey

Final Report

Redistricting Summary

T e i P

it et e e oo Tt

s e s 15 5 et
o e et i e & e G
e e .




image51.jpeg
2021 Redistricting
Invoice





image52.png
< Geocode Summary and Error Lists >

‘Geocode (Address Matching) Summary. SOURCE What does it mean
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Total Voting Register Records 2,895 SVRS__| Source State's Voting Registration System (SVRS]
svms | Geccoding: Geocoding is the computational process by which a physical street address is

#SITE ADDRESS MATCHES 3512 A es | converted into geographic coordinates, which can be used for a variety of mapping

applications including redistricting.

Site Matches: 72% records site address matched. Ideally, a countywide site address match
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‘Geocode Address Match Error Lists.

reports accessing the Statewide Addressing and Mapping System (SAMS) or WV Property
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Current Precinct Summary (V1)

What does it mean?

Precinct Number (GEO) 14 | GEOPrecinct | There are 14 precincts before redistricting commences

R BA78T | Census 2020 | sccorging to Census 2020, the total population and voting age population are 8,378 and
6,714, respectively.

Total Voting Age Pop. (VAP) 6714 | Census 2020

Total Registered Voter Count from SVRS (county | , oo svrs The total registered voters from a recent SVRS data export shows 4,895 registered voters, of

spatial query) 3 which 3,504 of the addresses were successfuly geocoded or spatially pinpointed to the

~otal Registered Voters Geocoded 3504 | SRS Addresses | building location. Refer o the Address Match Error Lists for addresses that did not match.

Note: Census 2020 Population verification
ismatch List (V1)
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