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monitoring a 
virtual hazard

Matthew DeMeritt, ESRI, USA, 
discusses how BP uses GIS 

technology to minimise risk on 
Alaska’s North Slope.

W
hat does a business do when faced with a very short 
construction season in a remote, environmentally 
sensitive location? BP Exploration Alaska (BPXA) 
proactively addressed this problem with what it 
calls a virtual hazard monitoring (VHM) tool. VHM 

uses GIS technology to accurately simulate the environmental and 
logistical constraints of remote projects. Being able to visualise and 
“walk through” a work environment before arriving onsite allows crews 
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to gain situational awareness of a project and 
its constraints, thereby minimising potential for 
accidents. The VHM tool also provides a planning 
and construction capability to identify and mitigate 

potential problems in a virtual world before 
construction even begins. The project earned 
BPXA a European Green IT Award in 2008.

The specific work environment that inspired 
the development of the tool is the North Slope 
of Alaska. Pipeline construction activities occur 
on ice roads during the winter months to avoid 
impacts to the sensitive tundra ecosystem. Winter 
construction helps to protect the fragile arctic 
habitat but results in other challenges such as 
working in subzero temperatures and perpetual 
dusk or darkness. Because improvements need 
to be completed during the compressed winter 
construction season, construction often occurs 
simultaneously with ongoing field operation 
activities. A simple mistake that shuts down 
operations for even a few hours can have 
significant operational consequences and 
potentially adverse environmental impacts. 

The inherent risks of working above the Arctic 
Circle required a forward-thinking solution to 
maximise worker safety and minimise impacts 
to operations. In 2007, BPXA teamed with 
engineering consultant and ESRI business partner 
HDR, to create a “business process rehearsal tool” 
to visualise potential simultaneous operations and 
construction-related risks. The goal of developing 
the VHM tool was to build an application that 
would depict existing North Slope facilities along 
with planned project-specific design detail in a 
3D format. BPXA’s vision was to create a virtual 
3D environment in which workers and managers 
could freely navigate through the planned 
construction site and identify hazards that might 
be encountered during construction activities.

Using Google Earth to build the first 
version of VHM
HDR built the first version of VHM in Google Earth. 
Although the prototype application convinced 
managers that they were on the right track, the 
lack of precision topography and metadata in 
Google Earth meant the tool didn’t meet several 
significant goals that management had set for 
the tool. In particular, Google Earth lacked the 
ability to easily integrate much of BPXA’s existing 
GIS data with the design information in CAD 
- one of the main advantages of a true GIS. Full 
GIS capability was deemed critical for the effort 
to be considered successful. The Google Earth 
prototype was invaluable in demonstrating the 
basic look and feel of a 3D tool, but to meet 
project goals, the project team needed to create a 
second, more robust prototype with ArcGIS.  

Using ArcGIS Explorer 
HDR used ArcGIS Server to deploy globe 
services, providing a 3D view of the environment 

Figure 2. Custom skin and home server developed in ArcGIS 
Explorer.

Figure 3. Attributes displayed are associated with equipment to 
demonstrate GIS capabilities.

Figure 1. View of proposed pipeline, with vertical support 
members, construction equipment, ice road, and buildings in 
background. All features shown are true GIS features, either 
displayed with 3D symbols or multipatch shapes.



that could then be used by ArcGIS Explorer. At 
the start of the project the prototype was given 
a 50% chance of success by BPXA and HDR, 
considering the aggressive development schedule 
of two and a half months, data constraints, and 
the untested state of the technology. To meet the 
project schedule, the team started data preparation 
while gathering business requirements and building 
functional specifications for the prototype. The 
data to support the project included high-resolution 
orthophotography; construction designs migrated 
from CAD to GIS; and existing GIS datasets for 
pipelines, electric power facilities, and buildings. 
BPXA also had recent LIDAR data, which provided 
elevations for structures (most of the existing 
footprints and GIS data was in 2D). Other known 
elevation data was embedded in the pipeline CAD 
designs, and, in some cases, typical sections 
and design standards were used to generate the 
required elevations for the rest of the features. The 
resulting GIS data was an accurate depiction of 
BPXA’s elevated pipeline infrastructure, their power 
transmission and distribution network, and the site-
specific on-slope buildings, all of which were in 3D. 

Custom tasks built to enhance the 
toolset 
Many of the decisions that were made as to how 
to depict 3D features were based on maximising 
performance of the application. To meet functional 

specifications, custom tasks were built to enhance 
ArcGIS Explorer’s out-of-the box toolset. These 
custom tasks were able to be deployed from ArcGIS 
Server to ArcGIS Explorer without the need for 
customised installations of ArcGIS Explorer.

At project close, a findings document was 
produced. The key points addressed in the findings 
were as follows:  

The technology has advanced to a stage where 
ArcGIS Server is robust enough to serve real-time 
GIS 3D data in web environment. 

ArcGIS Explorer is a viable client for display and 
use of globe services.  

This technology is viable not only as a training 
tool but for a variety of situations where an 
enhanced view of the environment (beyond 
standard 2D mapping or design) is required to 
support business process.  

As BPXA goes forward with other parallel 
initiatives, such as enterprise GIS, the ability to 
build 3D GIS environments will be part of overall 
design considerations (i.e., GIS technology 
is being adopted as part of BPXA’s overall 
corporate environment).  

VHM was delivered on time to BPXA and met all 
business and project objectives. Upon completion, 
Steve Gerlek, Pipeline Renewal Delivery Manager for 
BPXA, commented "I am convinced I just glimpsed 
the future, and it is closer than I had believed".  
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