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This image shows a Hammer retro-azimuthal projection, in which azimuths to center are true. All
world views sacrifice fidelity in one aspect to gain it in others.
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1. EBMUD and its ge
2. What's the problem?
3. Outline of a solution




EBMUD’s Water System
.

1,300,000 retail customers
SAN PABLO BaY [l 400,000 services
6,600 km pipe
i 31 dams
=LEGEND. 5 treatment plants

Presant Service Area

S = = e= Ultimate Service Boundary 126 pumplng plants
E—— Raw Water Aqueducts

RICHMOND Wi bl Barerci 165 reservoirs/tanks
ncmmpm ' &  \Water Treatment Piant 122 pressure Zones
T Elevation: MSL-442 m

BERKELEY

EMERYVILLE

FIEDMONT
OAKLAND

CASTRO
VALLEY

) sawiorenzo % ';




Geospatial data used by EBMUD

« Location and geometry of assets:
« 4,300 miles of pipe
* 400,000 meters § § g e |
« Hundreds of 1000’s of appurtenances (services, valves, et& ';“:’ ) §

- Location of important events f‘.’—“ ’

 Work orders

e Leaks
* Repairs

* Investigations



Geospatial [ GIS

Geospatial data

Unstructured geospatial
data, e.g. as found on
tap papers, hydrant
sketches

GIS data including ortho-
imagery, pipeline
schematics

CAD/BIM data, e.g.
sitework TINSs,
SketchUp models

Geo-tagged images

Record drawings
as non-geo
PDF, or mylar

and similar

Structured geospatial
data, e.g. database

tables with lat/lon, XY,
Thomas page, or
address, etc.

Survey data of
various types



EBMUD Work Revolves Around
Geospatlal Data

Field Survey Base Drawings De5|gn ul _Constructlon
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Operations and Mapping, |
Maintenance Record Drawing Creation



One of Our Geospatial
Challenges

1. Existing GIS Is schematic

2. Not able to properly support modern workflows:
* 50,000 utility locates per year
* 10,000 excavations per year

* Increasingly congested sub-surfe




Traditional Emphasis on
“Cartographic Clarity” over
Geographic Fidelity

« Maps of today are schematic
because if shown geographically
true, parallel pipes will end up nearly
atop one another

* Many pipe intersections are very
complex

Downsides to schematic approach:

* Pipes may be shown far from true
location

£ /415038470

« Inter-utility conflict detection is
Impossible

« Requires extra labor i l 1500B472

* Not good for location-aware apps

EAST BAY MUNICIPAL UTILITY DISTRICT




Locating Valves and Pipes is
Hugely Time-Consuming

image:
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e wintrastate Pipelines

Source: Energy Information Administration, Office of Oil & Gas, Natural Gas Division, Gas Transpartation Information System



“* LIVE CHOPPER
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BREAKING NEWS

u Plane Crash
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Dig-ins of gas and high-voltage electrical lines :

happen many times per year, often with disastrous e & O I A SEAA e &
results. 25 g\ 1 '
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How Exactly Should We
Transition to Geographic




How Good is Good Enough?
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Hold Your Answer:
Tectonic Drift is not negligible




Summary

1. We need to reliably be within 2’
2. That means RMS error of about 8”

3. We need to allow for various sources of
error including initial capture, tectonic
drift, datum conversions, mapping error

1GS08 at epoch 2022.0

4. Capture accuracy of 3" or so is not
unreasonable

5. And we need to get our datums,
projections, etc. right — this means good
metadata & user training



