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Geospatial Data Collection and
Integration for the City of Austin’s
Historic Cemetery Master Plan

Summary Report

1. Introduction

As a component of the City of Austin’s Master Planning process for management of their
five historic cemeteries, AmaTerra Environmental, Inc. (AmaTerra) has completed its
collection, analysis, and integration of geospatial data relevant to Austin Memorial Park
(AMP), Evergreen Cemetery, Oakwood Cemetery, Oakwood Cemetery Annex, and
Plummers Cemetery. Per the stipulations of the project’s initial scope and Request for
Proposals (RFP) Item 3.2.2, under this task, AmaTerra gathered new GPS locations for
surface features such as irrigation hydrants, storm sewer entry points, structures,
mausoleums, roads, and more. They additionally gathered, scanned, georeferenced, and
digitized relevant information from historic maps and drawings of the historic cemeteries.
This brief report is intended to provide background and summary information to serve as
a reference for the project geodatabase that has been produced. Electronic metadata,
prepared in accordance with City of Austin guidance, is included with the geodatabase as
well.

I1. Methods

GPS Survey Data

AmaTerra began fieldwork gathering general surface infrastructure and irrigation-related
GPS points in May of 2014. All data was gathered using Trimble GeoXH sub-meter
accuracy GPS units, which utilize Global Navigation Satellite System (GLONASS)
signal processing, enabling greater real time accuracy in situations where the sky is partly
obscured by structures or tree canopy. AmaTerra prepared a dedicated data dictionary to
allow surveyors to provide relevant attribute values for each recorded point, area, or line
feature. For building corners, AmaTerra surveyors used offset measurements, actual GPS
positions, and 6-inch-accuracy aerial photographs.
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Figure 1: AmaTerra surveyor collecting attribute and locational information for a
Rainbird at Austin Memorial Park.

Concurrently, AmaTerra was also conducting an intensive tree inventory/survey
throughout the five cemeteries as another Master Plan task. These two survey crews each
utilized GeoXH units as well. For their tree attribute data collection, tree survey crews
used a data dictionary prepared by the City of Austin’s Urban Forestry Department. All
tree data was collected as individual points.

For this project, AmaTerra field-collected 7,526 individual data points, lines, and
polygons within the five investigated cemeteries.

Data was post-processed and differentially-corrected for enhanced accuracy using
Trimble Pathfinder Office 5.0 and exported to geodatabase format. Following post-
processing, roughly 75 percent of AmaTerra’s field-collected data had a positioning
accuracy of +/- 50 centimeters (19 inches) or below (see Figure 2). Field abbreviations
were replaced with standard nomenclature and other textual corrections were made at that
time.
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Figure 2: Screen capture of differential correction accuracy summary from one day of
tree survey. This is typical of the project as a whole.

Raster Imagery

A selection of 49 plan drawings and maps from large collection archived by the City of
Austin’s Cemeteries Division at Austin Memorial Park and other archival sources were
scanned to a minimum of 400 dots-per-inch (dpi) and orthorectified to real-world
locations with Economic and Social Research Institute’s (ESRI's) ArcMap 10.2.2
georeferencing tools using known points from GPS survey and the most recent high-
resolution aerial imagery available. Thirteen high resolution historic aerial, photos dated
from 1952 to 1973, were obtained from United States Geological Survey (USGS) Earth
Explorer and orthorectified as well to provide an historical glimpse of the cemeteries
throughout the past 60 years and to detect changes in each cemetery over time. Finally,
detailed legal survey maps recently acquired for Austin Memorial Park were
georeferenced and incorporated into that cemetery’s boundary file (among others).

Geodatabase Layer Preparation

Additional layers were created from field GPS data, existing layers provided by the Parks
and Recreation Department (PARD), Travis County, and the City of Austin. These layers
were refined, clipped, and / or supplemented where necessary to provide a dataset
tailored to the five historic cemetery properties. Irrigation-related data was digitized
from orthorectified imagery to provide approximate locations of buried waterlines where
possible. Included in the geodatabase are 1,131 point and line features within two layers
digitized from orthorectified maps.

Twenty data layers were created from existing data, field-collected data, and
orthorectified maps and drawings.
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Sample Imagery from City of Austin Historic Cemetery
Master Plan Geodatabase
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Sample of 1928 survey overlaid on Austin Memorial Park aerial imagery.

Sample of irrigation features (digitized and field-collected) from Austin Memorial Park.
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Sample of 1938 survey overlaid on Evergreen Cemetery aerial imagery.

Sample of general infrastructure map from Evergreen Cemetery.
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Sample of irrigation features (digitized and field-collected) from Evergreen Cemetery

Distribution of tree conditions (Vigor Class) at Evergreen Cemetery.
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Sample of 1911 map of Oakwood Cemetery grounds overlaid on modern aerial imagery.

Sample of irrigation features (digitized and field-collected) from Oakwood Cemetery.
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Sample of 1928 survey of Oakwood Annex (modified in 1974 for irrigation features).
Note how incredibly accurate the drawing/construction was.

Approximated tree drip lines from tree survey field data at Plummers Cemetery.
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Geodatabase File List

Part of the City of Austin Historic Cemeteries Master Plan involved providing the City with
better electronic mapping tools, which will enable the Parks and Recreation Department to
monitor and record changes to cemetery infrastructure, as well as natural and physical
resources. A set of digital maps were developed using Geographic Information Systems (GIS, for
short), a tool that analyzes data in order to tie non-geographic information to a geographic
location.

The resulting maps allows users to visually identify patterns that would be difficult to see
otherwise. The Cemetery Master Plan team is assembling all of the existing data from sources
such as the Travis County Appraisal District, boundary maps, an earlier tree survey, historic
aerial photographs, and U.S. Geological Survey maps. They also generated new data, including
the new tree survey and the location of infrastructure items such as irrigation system sprinkler
heads, pipes, and faucets.

The following electronic map geodatabase files were collected by AmaTerra for the Cemeteries
Master Plan effort and delivered to the Parks and Recreation Department in electronic format.
These include the source documents and images as well as the deliverables created with them.

Georeferenced Source Documents and Images

The following source documents and images (hard copy maps, drawings, and historic-age aerial
photographs relevant to each of the cemeteries) were scanned and imported into the GIS
system.

Austin Memorial Park Cemetery

* Maps and drawings, dated 1928-2008 (19)

* Aerial photographs, dated 1952, 1966, and 1973 (3)
Evergreen Cemetery

* Maps and drawings, dated 1926-2004 (15)

* Aerial photographs, dated 1952, 1966, 1967, and 1973 (4)
Oakwood Cemetery

* Maps and drawings, dated 1911-1976 (5)

* Aerial photographs, dated 1952 and 1966 (2)
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Geodatabase File List

Oakwood Cemetery Annex

* Maps and drawings, dated 1930-1976 (10)

* Aerial photographs, dated 1952 and 1966 (2)
Plummers Cemetery

* Map, dated 1974 (1)

* Aerial photographs, dated 1952, 1966, 1967, and 1973 (4)

Geodatabase Deliverables

A total of 8,663 electronic geodatabase shapefiles (points, lines, and polygons) were generated
for the project through field collection with GPS and/or through digitization (digital tracing to
real-world locations) using referenced maps.

All tree survey points from the selected survey areas (5,685)
General cemetery data (738)
* Section and row markers
* Section boundaries
* Drainages (polygon)
* Historical grave markers
* Monuments (non-grave markers)
¢ Signage
* Trash cans
* General element points, such as fence corners, posts, bollards, etc.
Irrigation and Utilities (2,169)
* General points digitized from scanned drawings (sprinklers, junctions, hydrants, etc.)
* Waterlines digitized from drawings
* Water/wastewater non-hydrant general points (valves, access points, cover plates, etc.
* Storm sewer points (inlets, caps, etc.

e Utility poles
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Geodatabase File List

* Water hydrant points
Structures, Roads, and Property Boundaries (71)
* Cemetery boundaries
* Fence lines
* Mausoleums
* Structures

* Roads and sidewalks
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S:\EComm\GIS_data\GPS_GIS_Mapping Software\Data Dictionaries\Austin Cemeteries.ddf 4/21/2014
Austin Cemeteries

Monuments-Statues Point Feature, Label 1 = Material, Label 2 = Condition
Material Menu, Normal, Normal
M-Aluminum/Tin
M-Steel
M-Brass/Copper/Bronz
S-Granite
S-Marble
S-Limestone
Plastic/PVC
Concrete
Wood
Condition Menu, Normal, Normal
Good
Fair
Poor
Notes Text, Maximum Length = 50
Normal, Normal

Public Benches Point Feature
Material Menu, Normal, Normal
M-Aluminum/Tin
M-Steel
M-Brass/Copper/Bronz
S-Granite
S-Marble
S-Limestone
Concrete
Plastic/PVC
Wood
Condition Menu, Normal, Normal
Good
Fair
Poor
Notes Text, Maximum Length = 50
Normal, Normal

Trash Cans Point Feature
Material Menu, Normal, Normal
M-Aluminum/Tin
M-Steel
M-Brass/Copper/Bronz
S-Granite
S-Marble
S-Limestone
Concrete
Plastic/PVC
Wood
Condition Menu, Normal, Normal
Good
Fair
Poor
Notes Text, Maximum Length = 50
Normal, Normal

Row Marker Point Feature
Material Menu, Normal, Normal
M-Aluminum/Tin
M-Steel
M-Brass/Copper/Bronz
S-Granite
S-Marble
S-Limestone
Brick
Concrete
Plastic/PVC
Wood
Condition Menu, Normal, Normal
Good
Fair
Poor
Notes Text, Maximum Length = 50

Normal, Normal 218



Mausoleum
Material

M-Aluminum/Tin

M-Steel

Point Feature,

Menu, Normal, Normal

M-Brass/Copper/Bronz

S-Granite
S-Marble
S-Limestone
Concrete
Plastic/PVC
Wood
Condition
Good
Fair
Poor
Corner
N
NE
E
SE
S
SW
W
NW
Notes

Building
Material
M-Aluminum/Tin
M-Steel

Menu, Normal, Normal

Menu, Normal, Normal

Text, Maximum Length
Normal, Normal

Label
Normal

Point Feature,
Menu, Normal,

M-Brass/Copper/Bronz

S-Granite
S-Marble
S-Limestone
Brick
Concrete
Plastic/PVC
Wood
Condition
Good
Fair
Poor
Corner
N
NE
E
SE
S
SW
W
NW

Type

Notes

Signs
Material
M-Aluminum/Tin
M-Steel

Menu, Normal, Normal

Menu, Normal, Normal

Text, Maximum Length
Normal, Normal
Text, Maximum Length
Normal, Normal

Label
Normal

Point Feature,
Menu, Normal,

M-Brass/Copper/Bronz

P-Plastic/PVC

S-Granite

S-Marble

S-Limestone

Wood
Condition

Good

Fair

Poor

Type (if applicable)

Stop

Yield

One-Way
Sign Says:

Menu, Normal, Normal

Menu,

Normal,

Text, Maximum Length

Label 1

1

50

30

50

Corner

Type

Sign Says:, Label 2

Normal

30
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Normal, Normal
Notes Text, Maximum Length = 50
Normal, Normal

Historical Marker Point Feature, Label 1 = Title, Label 2 = Year Placed
Type Menu, Normal, Normal
OTHM
HTC
Cenntenial
RTHL
Title Text, Maximum Length = 50
Normal, Normal
Year Placed Numeric, Decimal Places = 0

Minimum = 0, Maximum = 2014, Default Value = 0
Normal, Normal
Material Menu, Normal, Normal
Metal - Stand Alone
Metal - Plaque

Stone
Power Pole Point Feature
Condition Menu, Normal, Normal
Good
Fair
Poor
Notes Text, Maximum Length = 50
Normal, Normal
Culvert Point Feature
Material Menu, Normal, Normal
Metal
Concrete
Condition Menu, Normal, Normal
Good
Fair
Poor
Notes Text, Maximum Length = 50
Normal, Normal
Utilities Point Feature, Label 1 = Type
Type Menu, Normal, Normal
Water
Power
Phone
Cable

Fiber-Optic
Storm Sewer
Notes Text, Maximum Length = 50
Normal, Normal

Irrigation Point Point Feature, Label 1 = Type, Label 2 = Base Material
Type Menu, Normal, Normal
Rainbird
Sprinkler
Hose Bib
Material Menu, Normal, Normal
M-Aluminum/Tin
M-Steel
M-Brass/Copper/Bronz
P-Plastic/PVC
Base Material Menu, Normal, Normal
Concrete
Metal
PVvC
Condition Menu, Normal, Normal
Good
Fair
Poor
Notes Text, Maximum Length = 50
Normal, Normal
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